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m^m 1 ] m'coz.^-^ ■. n) -m^ ( i ) 

-[Si (Ri) 2-b (Y) bO] .-S i 

Jim. mmm6~-2 0(7)r'j-jim. ift*a7-2ot7) 

TyJl^/lM. tfzl± {R' ) 3S iO- (R' liittm 
ai-2 0c01«cOMbJ<**T-|)'5T, 3\mR' ti 

2 ffliy±#ftt-|. t # ^fL<b{±ll-T'S) o T i 
<. M=5r-?TV^TtJ:v^„ a(±0, 1, 2, S;t{±3 
Sr. ttz. bfiO, 1, t3t{i2^S-to m{i;0~19 

commxh^. tztzL. a+mh-^ix'hh^bim^ 

tlhcob-tlo } 

mmM2 ] ( I ) ^^coyz-ju^km^wcoynn^ s 

fi liTiij^j-^ i^ii:*^ 1 . 8 mnxh h tmm i tea 20 

[IISII3 ] ( I ) m(^'^-)vm.'^m^ (^^^ ) r 
u /i^^fi^T'S) i.ff«]i 1 - 2 £?) ^ -feu-m*^ 1 ]i 

vmimA ] ( I ) B!ii)-iot -/t9S*^?*c^S3tffi*f ; 

b>^9 s .1 1 r 1^ Si i -t ^ 3^;R Jg 1 

- 3 3 ^ V ^-f ix^^ 1 iltiLilS*?)*^ fkttffli^t'ii.:. 

[W*ifl5 ] ( I ) mff^^-Jvm.-'^wc'mmAfm 
f-^m y'Jy ivWi^mxh h^h^mv-i^h 'mm. 1 
^4 a h\^'fixt- 1 iit2iea^^5i{LttffiB!ca« 30 
] ( I ) ( 1 ) T'ss^ii.^ 

1 ~ 5 a %\^^fds^ 1 ^ItiBittfOS^kttffl^fto 

[i*^fl7 ] ( I ) m(^-m, ( 1 ) r^s^ii-aeit 

tt^ U ^^i-^=5r < i: 1 1 ffl*1-|. h'::i;l^3^M-^*Jm 

( 1 ) W^^yy«.. t.fz\X)\u'f y{Y.X}ViV^-iv 
y V- ^ 5 iyi]}Vm.isth ; 1 1 j; D V N n y y ^ *S t 

^^hi^^'yT=~i^y^)m^^x)\xi^v^mm-h 
ft^^jgt, ( 3 ) -fci; ( 1 ) X^^mm^'iiim 

[||*II8] ( I ) Jt^^tD-ffist ( 1 ) T'TK^tl^^ 
( 1 ) b'-zk^^yv-SrU t>^7>'';>5';kS-&a;t;:j; 
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^■^ft, (II) -la^ ( 1 ) -c*§fLi.^tti/u;kS 
^^^^< 1 1 iffl*-r^*fyx-f-/i-m«^*. 
mb^hmcmmi. 

(R2)3-a (Y)a (1) 

M 2 ) i^UTS-^ttiOffiV^T/l^^^-/I^S^i!'-^:< t i 2 

;P«^#t-|=b-;^^fi^ft&iliSL. ^MTJVr^^JV 

s-fit h-Az^ n^h fi.h M^#cT-j, !> . mm. i - 6 

[itSiB9 ] ( II ) ^^fio^yx-x^t-^s^**^"* 
^Wt:^y rnbvyjj-^;/ KT'S>Sft*]1 1 ~8<7) a 

*>v^-r^x*^ 1 mmmmmM. 

mim.x 1 ] ft*:ii-i Q(n=>%\^^ifi\mz^ 

[0 0 0 n 

^i!'^^< 1 1 ilffi^^*fyx-x;i^^fi-^*t;:7Vy 

[ 0 0 0 2 ] 

*' yx— r/L j;^M-&(+{i. f^J;ci«fi^aS4 5-363 1 
9-9-, ISI4 6-1 2 1 5 4-§-, ^4 6-3 0 74 1-^, 
1314 9-3 2673^. #MBS5 0-1 56 5 99-f, 
|1151-73561-^. 15154-6 0 9 6^, |5l5 5- 

1 3767-t. 1155-1 3768-f-. 115 5-8 2 1 

2 3-f. |5l5 5-1 2 362 0-t. 115 5-1 25 1 2 
1-f, 1155-131021-^, 1155-131022 

|5]55-13513 5-5f, 1155-137129 
-f. mW3-725 27-f-, 113-9 78 2 5-f-(7)# 
'jxW^ >: (c $ ixX ') , 51 ft § € !> t flff ytoillt 
±(c®^ffi(?)?¥ttix-y y^-Sl^tcfgffl$ 
ixXV^h., L*^L, ^iitf.^i^-yx-r;!., #t;^°yTa 
b V yi^^ ^ K h t- 1. 4^° y x-^;Wi , 
^l^ffifflL^rV^fc 3a^tcfe-& Ly;:7jc«S^*M§ 

mmm-hfzMzmzwmmi^xi. wk^2-A2 

3 6 7-t, 112-4 4 84 5-f-tCi3l^T, S^M'tti^y/l^ 
S^ii'^^r< 1 1 lffl*-r^^yx-7^;l.^fi^#:t:, ^ 

iiie^y;i'S^i!'-5:< t wm^hT^ y;^^^s^* 

mM^^m^fz. ±fz. %¥k^A - 6 9 6 6 7 1 

3^^iifi*ffitr;i/3^>'i^y;«^*-rsT^'y;k 
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[0003] 

st^titti- y )vmi:^^ ^ib*Tm-r i t urn l 
< , s-fbtito^^vp^jiffi < ^ -3 T t i ^ fflli*^'^^ -3 !t , 

tt^0fS]±^'.)/-.:*'1^c(;J:■ti'■■:^.5.x±#, Wti^c^MST. 

-[Si (Ri ) 2-b (Y) bO] 

;t^». M«i!:6~2 0(7)Ty-;i^S. M»i!:7~2 0i?) 
r5;^^y^a, (R' )3Sio-(R'{i^ 

iS:l-2 OiOlttiOM-fbTkHaT-fe-oT, SfflcOR' 
b y y n ^ ^-a & * L . R 1 * R 2 *i 2 fflti 

<, a{±0, 1, 2, ttzl±3 

ttz. hiiO. 1, tfzli2^^'t. m(i0-19 

7j<«, j^n'/ymi'. nizi^i-m, T'-yiv^^i^m. 

\i 1 SH^ 1 - 3 j0c7)iEHT'fe^-rS >! fc 
T# , a + m b , ^-5:^5*5, Jll7K^f!?tt*cOgft{± 1 ~ 

^mm^\z2m&.m-^tb%\i. ^tih\m-x'h 

m-h'r^ i ^> j; < , 2 fljji±f ^ t t 

^\±2omM±xh'^xi.^\.\ 
[0007] ( 1 ) ff)m^^iy^))vm^:'^ft£< t 



iiX\^ltiib. ^^mmti-iK<m^s.xh*). *?yx 
~T/i'm&^tcr)M-^i^trzm^mz^^^xLt o 

[0004] 3|s^BBtfcV^T«±. ffiSfJSTi^^^v^tt* 

ittcioT. ^tti^y/L-s^irt-s^^-yx-^/^^ 

[0005] 

[iiffi^»i^-r^!t46c^^S] igiii4^y;t.a^^^'5r< 
1 1 1 ffl*-r s \^-jvm.-^wbmm.i^ y /i-a^i!'^^ 

< t i> iffl*t-^^yx-f 

[0006] 

mmffmmmm.) t^?imzii\^x^mtih ( i ) 
^'jia)\L::^)v^mismi, TiB-«axt ( 1 ) x^s^tit 
20 aaittty y jvmi'j'-ts: < 1 1 1 iiiirti> „ 

5 i (R2) 3-a (Y) a ( 1 ) 

h Lxi±mizmm±^j:<. ^m(Di,(D^m^^6zhtiK' 
^y/i/K, (y^) T^y;^Ry^/^, (^^')7^y 

;l.gtx^;k, (y^-) ry y ;Ht-n-7°nh";L^ (y 
9)T9') Jim-^ y rnb°/L , ( X ^ ) r y y /lk- n 
30 -n-7-f-/w, (y^) ry y;^K^yy■■f;t/. (y 
ryy/ns-te rt-y^;!/, (yy)7yy;i- 

)v. (y^s') Tyy;n^i^ynA,jf^;K (y^) ry 
y;i^^-n-A.r^;i^. (y^) Tyy;^K-n-:ty 
(yy) ryyyi/K- 2 -xf-zi-'vdf (y 

y) Tyy;myx;p, (yy) ry y^i^Mr^/t/, 
(yy) ry y/LMK^y/L, (yy) ryy^nsy^ 
x;i., (y y) ry y /i-sb/K;!^, (yy)ryy;^ 
l8^yy;i., (yy) ry y/Ht-2-y h^yxf- 
40 A. (y y ) ry y;i-M-3-y b^yrohvi^. (y 
y) ry y;nt- 2-b HoJfyxf-;!.. (yy) ry 
y;l'S-2-hFndfyTnf/l/, (yy) Tyy;PS 
y.-fTy;t', (yy) ry y/nay'yyy';!/, (yy) 
ry y/ng2-r5yx-f;i., r- (yyyyo^;p:t 
dfyrnbvu) hyyh^yy^y, (yy)Tyy;i^ 
K<7)x^i^ y^^Hf^ F#jDft. ( y y ) r y y ;Hi h 
yy/i/jj-ny^^i-y^;!^. (yy) Tyy;ng2-by 

^^l-Troy^/l'X^/L', (yy) T9^})Vm2-r-{~y 
;t/ji-nx^;kx^;K (yy) ry y;l-S2 -^t-y;l- 

^5^50 ^ujii-)V-2-j^~y)V-^u-fi-)Vx.i-)v^ (yy) 
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^' ) '))vmiktj-7- ■ x-fvy. li'-ii h/t.x 

i^y^coy -yl|-i-#fr:;t/t ; h'ri;Pb U;?{ h=3f 
j^i^^y. b'ri;kbyxh^>'i/7y^£?)^^-<«^*f 
y V- ; *E7|c"7^^ ys. vi^^ yM. -71^^ 
yMco=i:yTJV^fV:r.X7-)im/i^TJV^fV:r.X7-}V; 
y v;H? , y '?}vmco=t J r ;^^;^xx f-zP-aVi-' rtv 
^/ix.X'r'l ; vp-^ 5 ;<f-/i/VP-f S xf-;l/ 

P-f 5 F , Xf 7- y ;L VP 5 F , 7 x x/i -f 5 
- ; r^'yo-hy;K ^^^'JnriF«J;k#^:ihy 

7°nh°^yMh'-;p, hvs'u yKh'-;^, 
h'x/l., eSKb-'x;k^t7)t:'x;l/XXT;l/S ; xf-W 
y, 7°nh°vy^(7)T;i/^y^; y^iyx.y^ Avrv 

ym<nm,^^yn.\'&^\Yyi=-iV. i&\YX-'}^y. 

[0008] -Wl^ ( 1 ) i0^tti^U;^«^^^5r< h 
{^^) r^'U;H^^yv-^4 0**%iiLlifflv^T 

500-10000 OcOlnlltJj^c?);?;; 
iif^H.\ :5>^S*i'5 0 0HT-r-S)-St. t:=.ju^M-^ 

i^(o^McommmR^mz< looooo 
[0009] ssMtt^- y ;«^i!'^^< b h 1 f 

-^imM-^i^^^^A^^. ■r^;b*>^^';^'^^-5x-^ 
3 y ^ nv h ^7 7 ^ -TfflS tfcMTi^^^* ( M 

w) tmw-m'd-i'm (mu) coit (mw/mh) t^ov^ 
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1. mr. §^>tfftL<{±i. sm'Th^, 

[0010] ^tti/ y ;«^^^'5r< b i> l ffl*-tl. b' 

mmmvk'^ o )i^mmx uz*). i fmh h \ mmm 
iosjtbt-^if tt y y # I. wscofiga & # 

y;p»3^^t--g.i t tcj; '93?<«tt^y;l'»&:i'-^:< t 

[0011] a?ittti/y;«&^tf^S£^iriga&fl-^ 

=.)v^.^j-7-hi:mz^m^i^^^h ^-mwJ:^ 

[0012] r-|gB^)=3c7>>-^/PM^ffij It. ffiffi^Sr* 

li. m&(D's^^^-ti'&y'?-immmztt'm^ 

•5 t Lf,:J*-^tc{i. lcr>^/'?~^:t^^^'0±Aizmo& 

[0013] ^mmyy'^'im^m} mz. m^(^) 
t J; 'o^^zmmi^^t \:^^)\^mm-^mmhtLi 
^•fiz^^-tizh^zx Kimmmb-a^co^^mcom 

^mm f> S r I ; e y y^Jf] iVWii'A j 1 1 

h z b t^x r mmmmtik j i± , mmmm^ ^ 

* !> , IflMiJlcM L X Mj: y Afi(7)#TEc7)'gtgs ^ ^ 
S^-i* h „ t ^:±iei^ r --mit£ y 'J:f}>vm.-tsm J t PI 

7 ^)~y=jfj)vm.-^x'hhfz^'^^m^ifink< , 

[0 0 14] ^^i.fe«7)*-^afc(±M^r'9. ryh'y^7 

•yr^j yif^^bizxii^mmtm^ D^-ru^cJ^sm 

c^iiLv^t ^ti6 y 'JiiiVWisXh 0 ^r^^Ji . ff±^J6 
*^'S:: y t < < , ^^^g^^^co^^^^M^fr ( mw/m n 
*n. i~i. "5^) imt^fihbbuz. ^j-^- 

50 kH^MiJcoftji^itti-^Tii-^mgEijtnyho- 
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[ 0 0 1 5 ] fi!-9T r y \Ly-f=7i^:^)vm.-^mi Ji. * 
[0016] r i; b'y^-5;^-;5?;l^«^3£j {ijfiJ^^^r 

y-ifX^-f- (J. Am. Chem. Soc. 19 

94^. 116^. 1 9A3mz.^-^ilhi.^t£-:i)^)V 

X'(Macromolecules), 1 9 9 4^, 2 
7^, 7 2 2 8K(c^K§i-Ll> J: 3 h n^^ v FfL-^ft 

i/i}}V^-^\ (Atom Transfer Radi 
cal Po 1 yme r i z at i on : ATRP) ^ir 

[0017] r y \LV^'yi^f})vm.-m^\ (n>^X%^ . * 

w^u yym. t fzw^oyyjtx}vt^::iMt-^m 
mmt mmmmmmt Lxiz-nmy^-i: 
m^i-i ^m^fmyi^'fjfi'm^^m} n. iific?) ryf 

y^y x}f] /^fi^^£ j (TAm t JP i. X . tSg*X«RJtB 

\zmmw¥^!^^'fym^imz-%}^. ^m^mk 

t-;i.JSa-^#ccoMjg:^at b-Ci±§ Steffi Lv\ 
iiOJIi^^l!j7i;^;{?;kM^ffit LT(ii5iJi{fMa t y j 
aszewski^>, ■ ■ T ^^}ijy ■ 

^rS7;?;l^y-tfxf-^- ( J. Am. Chem. So 
c . ) 1 9 9 5^i^, 1 1 7^.. 5 6 1 4K. V^ntb- 
^jt.-;bX (Macromolecules) 1995 
^F, 2 8^, 7 9 0 IK, ^Ax,yx ( Sc i e n c 
e) 1 9 9 6^]^. 2 7 2^. 8 6 61;, WO 9 6/3 0 
4 2 1-^i.^lg, W0 9 7/1 8 24 7-^^m.g.V^tiS 
awamo t o fe, '7^'n^:b'dra— ;l^X (Mac r o 
molecules) 199 5^, 2 8^. 1 72 IH 

[0018] ^(r>m-mivi^fjivm.^x\t. 

^;b;li--;Ht^ft^, i^VWit^Nn >^-> -t^t ^. ft 
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Lxm\^i^tiim^mmii^bLxi±. mmmmim. 

tim^^&zkt^x^i. mt\^i^eotLxii. om(o 
m. imc^m. 2ttwbx-'^A. 2jffi£^^x{i2tttfo 
-"/^/v-cD^trnf^tit. ^j:t-'X'h. m(7)mwmf 

m. Mim-m. m^mmm-mmxhi. mitik'^ia^ 

fflV^Sil^. mmim^:^)^ltzmz2, 2 - -h'h°y 

10 i^)iRt/^ff)imi¥. 1. 1 o-7x-^-y hoyyst^' 
-f;pi;x^byhyr5y. ^^^^i-jvhvx (2- 

T S y x^;P ) T S UTS y^(?)iaffi^3!)^'^Sa 

S/t. 2Mc7)JS'fb/Pf--'>A<7)hyxhyyx 
r:;b*x7^ym (Ruc i2 (pph3) 3) i>mm 
tLximx'$,^. j\^T-^Mt^mmmbLxm^^ 

^(j^^til) . . 2 ffiwi^o fx 1- y 7 X ri;PTj^x 
7-i-y|§#; (FeC 1 2 (PPhs) 2) , 2fli0:^y^r 

20 ;b<7)fx h y 7 i-;l';t^X7 -f yigft ( N i c 1 2 ( P 

P h3 ) 2 ) , 2 m'?)- 7 y)l(^)\zX. h 0 7>;l/* 

X7^ym (Ni Br2 (PBu3) 2) M^tU 

[0019] :i^m-^lzi}\,^xm^^^ti^\^'->v^<:o^ 
y v-t LT{i:1ttcSiJI«j{i:^:< , K(c^JSt/cC;i0^t- 

Kxmzm^-^^it^^x^h, jiim^Rm. mm 
mxamcomi^x'^i ozt i^x^ i . mmt ix 
<±, mm. Ky^y. v>i:rym<7)irMmmm: 

vx^/px— f-;L , -rhytVnyy y^C03^—~f>l^ 

yiimmm -.r-thy. ^^/px^/i^^hy, y^;b^ 
yy^/k^hy^i^^hy^?§ffi ; y ^'y-zb. x^y 

7"n^NV-;k. V7°nvNV-;k. n-7"f-;PT 
t e r t -y-f;l^T;l^r?-;k^(7)r;krj-/l/ 
SJt^; T-feb::ihU;K 7°atr^::^b y;t/, ^yy'::^ 
h y /p^c^x ^ vnmm : Btitx^;b. »il7>;b^ 
<7)xxt^;15;^}:^« ; J^^v-y^-j^^^-h. 7°nh°L-y 

zK^ii. mi,xii2ma±^:'iK-^Lxm^^hztfj^x 

40 tfz, JilBS^ti . 0-2 0 0 °CtOleBlTlT 0 Z 

t ii^X^ .MtKli. 1 5 0 "CfOteilT-J) l> . 
[0020] -fci: ( 1 ) XT^^iimm'^yJ ilM^k 

^^^< i: 4> 1 mt-^ t:x;b^fi-^fr{j;, mzm^^t 
iifmrn^Lxn^ ztmrnxhii^zti^m^ 
^titmx'm\.\ ^'&^^))vm^9^^< thim 
^■fh^-)v^m.^w<n^m}mbLx\i. (a) 

'J.'lS'r*tl>b Foi-^y^^^^^. h Foi-y 

50 k 1 ffl*-r § f x;i^^a-^fr y 
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ir^i-lit-mirmK-^-^^im (C) ^=J:(i)m^iz 

m^h-}jm (D) 7~/;i^7l^S-^tj:'?b'-;L'SS-^* 

(E) KJ£tt^O^V^M«-y^oj^■>lra^'^:> 

-If I.Sra ; ^t-*i'$.(f . * 10 

H2C = C (R3) -R*-R5-C (RS) = 
(O) t/i(±o-, m-, p-7i-U-yS&S 

[0022] (A-b)u t>7 7 'JAfim-^izx 0 f 
=.)imM^wi:^mti miz , *^Rj£i7)i*i|$> § 

i^'xy, 1, 7-Jt^'^>>'xy, 1, 9-T;?!^j;xy5r 
tvjj; 3^fi^-ttcoffioT/^^^-/^a&^J'^^:< t 2ffl 

( A- c ) Kmm^^m-^^ayym^^i!ktc< t 
h 1 \mti i:=.)mM^mz. miitr u;^ n y 7'> 

[0 0 2 3] (A-d) ^jEttiO^v^^S-^NnyylS 
( 3 ) tc*tf^iai> J; '3 5:r;^^^-;^s^^^t--l.S£'^^: 

^ s- - ^ y &KJ£ S ^ ^ n ^r> jit- S ^rffi , 

M+C-(R') (R8) -R9-C (R6) =CH2 (3) 40 

{^tc^. R6i±±fati5]t. R\ R^±th^z;^JW<^ 
mmm'fmBmTm-ffiyiimtfzi±mmm i - 1 o 

4fc{±M«it 1-1 0(7)2 «<?)««^^t. Iffl 

R\ R^crM^vRBrntL-Cli. -CO2R. -C 
(O) R}iXX/-CN<7^mm^:^^6h(^iimi,zMt.L 
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[002 1 ] ( A ) (oijmTm\ ^ t T;^^-;^a^i!'^^ 
< t i> 1 m^ti h'=.mm^mm^<DijmT'<^t,ii 
mi>z^mjmim^^htiK zixiof.zm.^tih 

( A - a ) 7 'Jilivm-^^zi: 0 b'- ^Bg-t 

hmt.z.. murftm-m^ ( 2 ) i^zmihKhi'iti: 

-7t^^{zm.-t;'^(r)T)V'r=^)Vm h W^'^omv^TiV'r 

= CH2 (2) 
[0 0 24] (A-e)SJtE^40SV«-v^0^^>ig 

[00 2 5] ( A- f ) KiS'l4c?)St >^K*-^^^^^>*S 

^i'j^^j:< t h im^i-^^-z^^m-^mz. mm- 

m:{4) hl^M (5) t*§^^SJ;^^:T;^^r-;^ 
s :^^i^r-^yhi>\ m:^>iTrs^'^]y- h r 
=~^y^mi^^x>\nYyimmfh-H'&.. 

H2C=C (R6) -Rio-O-M* (4) 

RK M+{i;±fEtRt. Ri»iiK«i^l-2 0 

<7)2ttc7)*««?- 1 ^it^±<7)x-f-;^M^*r'^^T■v^T 

H2 C = C ( R6 ) - R 1 1 - c ( O ) O- ( 5 ) 
(5^*. R", w\i.mXzWL^ FMUMSS^. 

iiMSiA 1 2 0 2 ummmx 1 muii^jx-r/i^ 

[0026] ±j4i7)KjtSttiOBu^S-^NOc>->fe-^^ 

T, (E- a) ^j^":^;l/fi-^tfcV^T#IIT4- 1 3 2 
7 0 6 (Ctj^^^i^ J: 3 ^\ ^J;tKBtMbM«, f^^tx^ 

nmwm. mty^'^vy i.ot^r^-ofyim^ 

[0027] (E-b) tff}icoj;d^r»Nnyy£ft 

i>ij}vm^di ; ^j:};tmf^^iiit-zti^.izfm^iii 

h y^=.)v^m.-^mi. 7K^a^^i'-^< 1 1 1 ffl*-ti. b- 
-}v^m^m-^h%h z b h^mx'h 0 . mzm^-t 
lummmx^ H}^zn^m^^ii^hifX'm 

v\ 7KitS^i},^^< 1 1 l^S^t-|.b-;^^^fi^#;c07J< 

(A-g) -hhU^J^^h^i^V^)X o^j:im^:im^ 
if. iS^kT y;K7) i 0 ts:T)V'r=.)Vm:^^^X3'fyim 
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[0 0 28] (A-h) Ty;Kyi^T4— f^^or;p 
(A-i) {^^) r^u>i'm^uuv(7)Xd^sr)i'ir 

(A- j ) T^'y/^ffi^^oT;^^^-/^•s#^r;if.'^#■>l§ 

[0 0 2 9] *f|HJ-?1i (A-a) (A-b) ^7)j;a^.■ 
H- [S i (Ri) 2-b (Y) bO] . 
{^^. R\ RK a. b. m. Y{iluiBt:|5l to ) 

H-S i (R2) 3-a (Y) a (7) 

(it*. Y, ammznt) 'Z'^.^fimm^ 
[0 0 3 1 ] ±iicmm\i> \}ivm^£^-th t Fn>-5 

^ ym. &^ { 0 ) - > f - ^- h -7.^ 
mmc^mk ixii. Rhci (pphs)3. riic 

1 3 , R u C 1 3 , I r C 1 3 , F e C 1 3 , A 1 (. ' I : . 
PdCl2-H20, NiCl2, TiCl 4W/*!f oil 
I. 

[0 0 3 2] (B) (A-g) - (A- j ) «^ 

( B - a ) 5 i 0 b-- ;^^s^#c^^lS■t 

l>^tc. mii£rMc^-m^ (S) (c*(f^-;fi-&j;'3^: 
-^^^ * t;S^tt^7)r t /Kits ^ ff-^fSo-fb 

H2C = C (R3) -R4-R6-OH (8) 

{^^. R3. R*. R5{±±iat^t) 

-^^f^izm^^cr)T)\^^=.)mt7mmii^ 
n-y^t-^mimi^'±mm^zmmi±^j:^^ii\ #t u b- 

ll2(7)^y-?-tLTRjtES-tJrS<?)*-lT^Lv^„ 
[0033] (B-b)U by i^';^?;l-S-^t;: j; 0 b- 

=.iv^m-'^m-'^m-hm\z^ m-'^K^t^mmhhvAi 
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1 2 

*lSv«-yNnyyfe-^^i!.^^< 1 1 111*^1. b:^;!^ 

^mx-fh^ii. R^E^tt^ol^v^K*->^oyyfe-^& 

^^'5r< ti, lm■tl.»^P^'y'fl:tl. t/iti^NOi^' 
y-ffc^/i.^r^yHt-^^rait&ffl. S^Rm^MUfc 
LTbrl;^S^yv-^5>^■*/^fi^■r§it (Jl^fl 

^-/Nnyy$s^^:^^^< b h 1 fKt-^b-7^^g1^ 

10 ( A- f ) (7)Umti^^ i^iztJt L\\, 

[ 0 0 3 0 ] mm^'^'j)imi^ti b Fo^^ 
-ft . -m^ ( 6 ) Tir.^titit-^mmiijk^tit. 

.-Si (R2) 3-a (Y) a (6) 

(B-c) «;cK#M¥5-2 6 2808{:S^§ni.* 

20 ( B - d ) f?lJ;i{f#P»W6 - 2 3 9 9 1 2. SIfWS - 
2 8 3 3 1 0 tiTKSfi^ j; 3 ^:iSK-fb**J> ^ I' 

a-^*M4&if<J^ffli.^Tb-:i/p^^y^-^5>''*;pa^ 

(B-e) «;cK#M¥6-l 163 1 2(:S^§tL|.J: 

( B - f ) mtimm^4 -132706^ t-tssfi 

v< t b 1 li(cWt-|>b-/L j;^fi-^f+cOAn>=->^JP7K 
30 5]^S?.*)I> I >(.±*igS-^fl-fb^^^t S^B^ii:^ i t izX 

^^■Z7mm^:m?:i-6um. 

(B-g) Kll''mmymm-'^oyym^i:ii,-'tp< t 

t iffl#-ri.b-;t/^a^*tc. -jKss: ( 9 ) tcw^^ 

tilXo ^r7klgSS:*-ri.gS^k^;l^^N-^yS-RJtE$ 
■^i:T^^^yySrWi-f■g.^^« 

M^C- (Ri) (R8) -R9-0H ( 9 ) 
(1^4^, R\ R^ R'\ «4±ia(c|slt) 

R\ R^'comTmmtbxii, -cozr. -c 
(o) Rnxv^-cNmrn^^^ihrnmizmt 

40 l\ 

[0 0 34] (B-h) ^J[btt^Oi^V^M*-^^^^^'yfe 
^&d'^^r< i: t lffl*-ri.b:i/k^M^*t, Mi«fffi 

x:i^/i'~hr=.^yimmt. Li-imzr>iT\zY 
m. xit^hym^Rm^^tum. 

(B- i ) Kjibm^\^m-^^vtyym'^t:^jft^< t 

i lfifl-^l.b-;k^fi^frtc, (10) 
A'l>w»l± (11) t^$fi.g>J;d^:7j<SS&*t-§^^ 
i^T^^ y ^ V ^(4^ ^ - b T-^ y ^ ^JtE $ 
50 ^^:T^^^yy&gm■rs^ffi„ 
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1 3 

HO-R10-O-M+ (10) 
i^tp^ Ri«t3j:W{4tr[iStl^t) 
HO-Rii-C (O) 0-M+ (11) 

[ 0 0 3 5 ] *^BJt1± (B-a)-(B-e)i7)j:3 

ir/KKS ^ mxf h ^mz) \ n ^fyHmmH- L ^: V ^±§ 

^m) izx'om. ^izKimm\^m-^^uyy* 

H2C = C (R3) -R4-R12- [S 

3-a (Y) a (12) 

i^rp. Ri, R2, R3. R*. Y, a, b, m{±±fat 

nt. Ri2{±. itffiM-^. ttzimmmi-2o<D2m 

v\ ) 

v\ ( D ) c7)aisfwi)ST-ffl^->A,ixi, , mm^'^ vn-». 

M*C- (R7 ) (RS) -R 
Y) bO] c-S i (R2) 3 
{^<^. Ri, R^ R^- R^. Y. a, b , m, imH 

R\ R8(7)^^fS5|St tT(4.. -COsR,, -C 

(o) Rnxv-cNcommi^^ii^cotimizMtL 
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1 4 

tmt L\\ mmt^^ o§st'$)I.*>^> ( b- i ) <?) 
[ 0 0 3 6 ] ^ -*^4itca§iii4^^u;«t ^ y 

[0037] ( C ) i0^a;-C-fflV ^^-ii-i^4'tM-^ttiO 

li. Miff hy^h^^-^-U/PTntr/K^:!^) r^'y 
y l^-h^rifOj: Tia-jKse (12) T^^tic^ 
i (Ri) 2-b (Y) bO] .-S i (R2) 



20 68. m^^4-5 5 444^Z^.^tLl. mmVLi^U>\^ 

m^^i-i^ji^yyy. ^lflfi^y;p»^*^i.bK 

[0038] ( E ) i?):^-CfflU^,^x|, . KJEttfOftl^ 
■^ftiimiai^Oi: fe 19 (E-a)-(E-b) cO^^^Tlf 

Sit § I . -^I'^izmmm y t ^mtA 
jw-^::i^ymm-^^t-^mt ixi±-m^ ( 1 3 ) t- 

-C (H) (R14) -CH2- [S i (Ri) 2-b ( 
(Y) a (13) 

Mz^^6^'=^il^Mi!ri¥^. m^i'^nyxm. tfz 

m^^uyym. tfzw^uyyitx}].t^=iMt-^m^ 



[0039] 
[€1] 
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15 16 

o,m,p- X aH2-C6H4-CH2 

I'Ha CH3 CH3 CH3 

o,ni,p- X — CH2-CeH4-CH2— X o.in,p- X — CH2-C6H4-CH2— X 



H 



I ! T 

X— C (CH2)n-C — ^x X— <j; — (CH2)n-i|;- 

COgR CO2R COgR C( 

X— ^ (CH2)n-C X— C (CH2)„-C 

COR COR COR O 



CHg CH3 

X— CH2-C-CH2— X X— CH— C— CH— X X— C C— C— X 

O CH3 O CH3 CH3 O CH3 

CeHs CgHg 
X-CH-(CH2)r,-CH-X 

[0040] (5^:41. Rimmm i -2 ocot/i-^/l * 'ym^^i-. ) 
mm6-^2orv-)m. trdmmwi7'^20 30 [oo4i] 
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? ? 

X — C H2-C— O— (CH2)„-0--C ~CH2— X 



mm^fi 1-1 1 676 3 

1 8 



CHg O o CHs 

X — CH-C— O— (CH2)nO— C— CH— -X 



CH3 0 O0„3 

X — C C— O— (CH2)nO— C— C 

CHg CH3 



X— CH2-C— C~CH2-X 

\\ \\ X-CH-. 

CH3 CHg 

CH3 O O CH3 



C — C — CH — X 



o.m*>- X — CHg-C— O— CeK*— O— C— CHj— X 

OH, I ^CH3 
o.m.p- X— CH— C-O-C6H4— O— C— CH — ^X 



CH3 O 



0 CHa 
II I 

■CeH4— O— C— C 



CH3 

X — SO2-C6H4-SO2— X 



[0 0 42] {^f^. xii^m. mmtfzi±3^mi:m 

•r, n(±0-2 0<?)^S:^-r. C6H4(i. yoL-Uy 

R15R16C (X) -R17-R18-C (H 

Y) bO] ™-S i (R2) 3-a (Y) a ( 

(Stjtf. a. b, X, Y{i:±f£t|ll t. ; 

Rl^ Ri6(±, MALT*S. */^{±^Si£l-2 0i7) 

iE7-2 otfor^/t'^;^. tfz\i^\,zii\^xmmz 

a^LstitfO, R"(i-C (O) -C (O) 
tfzli. 0-, m-, p-7x:iPyS&^t-, RiejiJK 

(R2) 3-a (Y) aS i - [OS i (Rl 

19) -Ri8_c (R16) (X) -R17- 



[ 0 0 4 3 ] y /L^i^Wt-|>*«^Nnyy€!f% 

t U-Ci±»(ciljiJPI{±^cv^*\ ^J^i^-«^^; (14), 

(15) i.z7f<tm&^^thhmm\7r^^ixt. 

) (Ris) CH2- [Si (Rl) 2-b ( 
14) 

mmm-^, tfz\imm-ioff)2m(^-Mmmx'im 

t-„ ) 



b (Y) b] ai-CH2-C (H) (R 
(15) 
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RK RK Rl^ R^K R^\ R^K R^\ 
a. b. m. X. Y{4±iSK|5)t) 

[0044] *ffiv^o^^>^gj^T■■^ I. , ^-SfcJs^ 

iv^-Mm-W^z^mui. m-^mzr}V'r~}vm^^ 
mi±.mm^j:fTm^i^Ufi'miz^mttia. w 

[0045] dM.mts:^'Kifim^^ti^mmzioux 
{4, zimmz±^ti:wmi^x.h^^w^mt^± 
^<btiifzi^. mm^'^ u /t-a^o^j'^^ < 1 1 1 ^{4:5^ 

< 1 1 i\mth \i-)vwA^w^^^-thwxzm\-^ 

/KISS. v^^^/>^,§^>(j;T/^^-/^a^ii'^^<t 
[0046] mtti^U;Pa&ii'^^:< t humt^^' 

-jimm-^i¥. ^x'i. (^^) T^*j)v^m-^mm^ 
■tiif&ii. mmmkvs -14 0 6 8. mkV4 - 

5 54 44, #IBT6-2 1 1 9 2 2^rftffl^^§flT 

tMt-.i> *\ t# htiim^m)'7tTS.^-m''-m^iz 

ifl ill) ^^T'S)l.3?1Stti/U;^*S:^J'-^:< 1 1 1 

m^-ti^vj^-f-jvmM-^m^. ^fpi^z^u^ym 

^i^A.X'\^XhX<. ^A.X-\>^^j:<XhX^\ 

;K u x-f;W4*MW(=4^ y 7°n \fl'y:^^>'VX-hl 

h (r>XT\-^ y TO t° P y F ^^M-^fttOii-^^Mit^t! 
(Mw/Mn)*n. SOT^i^tO^UOff^LV^^ 5? 

iStti^y;i/S(4 ( I ) m}<^'i^=~)vm.^wm-xh 
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2 0 

-3TtJ;<, M^T-^TV^TiiU, ( I) jjg^cot-;!^ 

sa-^frt (II) m<^^^'j:!^~7-mm^w<r>m-^ 

mt. MJrbT' 10 0/1-1/100 CO|gH*Wil L 
1 0 0/5-5/1 0 0<7)IEHtcS)|.it*5§^, 

[0047] ^wmmimmmm-^'rtts:'\mi^L 
ti:ifi^A&iimth^mti:c^x. y-yy/«. 
LT ffl ^ ^ I. m^s: mjt.u\ ^wmmm^^ y ^l-s 

10 ~^}vim-t;mm\t^^h\zhf^nx\±m-mmu% 

-f/ur-febi—h. i^V-f;P^Wx-h. i'V^/U^ 
=3f H t * jv^-ymxi-xfivh h \ AtfDVif- ywhh\-^ 
mmmmmm\Y/^\^ r)v s -^a i- y ^.r^i-ivr 

^Vi—V , T;P5^'>Ab y^'^xf-zPT-fe hr-tr- 

^\ . zr^jVT^y. :^^i~)VT^y. 'jy'i-jvTi 
y. ^7x^7-;kr5y, V'jif j-jvr^y. by 
x^y-zi/TSy, s^'xf-u-yb yrsy, hyxf-v 
yr-h^sy, 5tK;kr5y, t9f->vr^y^ 1^9 
y/i, T 5 y . ^y y'/L r s > , yx^/i r 5 jy 
30 nhvwTSy, =^s^y u-yi^'rsy, hyx^y>yr 
T'T-^^'y. i/7j:-;i/^T-i^'y. 2,4,6 

-hyx ^;kTSy^^/k) 7xy-;k. ^/L-* 
yy. N-;>{f-;P-^;^4^yy, 1, 3->^7-»fh>^'n 
(5, 4, 6) '!7yT-(ry-7^iOTSym-^&S 
l^{i:^^^^>^0;;?;^;^^■yM^ ; y/PTS y 

^laiS ft^^^ t ^->mMii J; WjFt^!f% ; 3i*Ji04^° y T 5 
> ti^Jfi«*n^'#^,ti§fi-5i-^g^°yrS MSli ; 
*Jc7);^° ij T 5 > h x*°^ y fk^sf-lJjtOKje^ltfl? ; T 5 y 
40 Slr#-ri.y^y;^?-y7°yy/SiJ, fPJ;iH\ 7-757 

7°nb7kby;<h^yy5y. n- (^-rsyxf- 
/t-) TS77°nt;k^^;l-i>"^fdfyy7y^(7)^^a<^ 
7-;Hl!l!« 1 a* /^{i: 2 «tl±^i£j^tj£ tTffll^ 
iitf J:v\ ffiffl»{4^1itti^y/Pa^^-^:< 1 1 Iffl* 

-ti-a^osiiooaiastc^t, o-ioaias 

ys*^'ffiffl $ til. *i^t4 . ; (nwis^ay^x\m\m& 
[0048] -^wmwmmmwmym'^'^mm.^ 

50 SWi:LT^«^J&^jDT#S. AftWWi, 7a-A 
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( 

2 1 

Yly^)A. mm^')A. iE*^r^K, #7lc^-^Kfej; 

U7 ^ y^yvcr)X 5 ^mm^mmm^mm-c-^ h . z. 
hjL-AK^y^, jffitt^i;.^, iiE7l<y fit, ir^R^ 

0 OMgPt^LT 1-2 0 OMgB(?)Jg 

hi^t/i^yxjijv-y^xKt^c, m\fK h ^m\^ mm 

tti- ij < 1 1 1 fS*-ri>S'&^(+^:)|£S 1 0 0 

m^mz^Lx 1-2 0 ossgpiOKH-cisssn-riiifff 
t. Lv^m^rmhixh . r_ixc,m%M\t i ant-ffi.ffl l 

[0049] 4fcftttfeJ;t/'WiJK(7)|t|Sco/iy)(CBr»J 

i^xf-i^yi^-y 3-;i/yXyy'x- h , h yx^i^y^" 

U a-yL-i^Xy y X- h^(75.t° ij T/l^^ b V:?'" U a -II 
c7)x;^ r;PS ; i^/lt^xy x-h. h U ^f-yt- 

t^xyx.-hmcoVym:r.x^;m;^'J:£-VUy^'J 
n -/I- . ;K 'J r p fc° U- y y 3 S V ^ it sOtK 
Ka&^JftLf^;KUx-7^;m ; JS^by^°77 ^ ym ; T 
;^dr;^i>'7 X x;k, X x;^^<7)»KS 

^< t i> 1 m-^i-im-^#comm i o o mmmizn i x 
0-1 0 omM.^^<7MWxmatirmfi. iv^m^m^ 

X, ^-yxmhco^yi-y^m. ^umizMLxm*^ 
^:^Lx\^fzD. ^my'y-f-7~^:mmi-iztiziy) 
fKmmmfMzM Lxmm^^h z t ti-^mxh h cot 
'j^^-fth'mxii^j:^^i}K ^m^mmzM-ti's&m^j: 
m^mifzibizm^-^immt iw 
[0 0 5 0] imimmt lxi±. y^j-iv.. ^ vv 

~)V^ ^'yVJ-lV^ VV')Vl^J~)V, T)V^)Vy:LJ 
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y X J~)VMt-^^h u y^ nyt^)Vi.T)Wt. 
F^fc'or/Prb Ylk\t-^mh(7imzi: Yi^l^tihV 

v~)vm.t fz\tJt^y -y 9m<ny X j~)vmm ■, ; 

h'X7xy-;WAMX;K^i^Sffl|. \iXyx.J~)V¥m. 
x4?^HSIi§. y;}^-5-y^Mx;K^HSS§. fx^^y 

-/PATn \fvyt^ ^ y ^>^7^x-x/^ 

Hx.t:^ tail. fx y X y AMx 4^°^ i^tSSi 

^rfV)xt"^Hl}li ; T^5y■■■f7^■f y^— b^ftor 
;i/Jf;Pf-y^^-hffl, hyi-y^^'-^y^-T^^-h, >^'y 
10 X -/i-y y y i^'-^ y >- r b ^: fo5r#RjK y y 

T:t— b ; r-TSyrohVkh y;< hdrv-^-^y, r 

-rsyrnhvi/huxhdfi^i'^y. r-r^yra 

hVI^;>f^;Pi;^h^>'i'5y. N- (yS-T5yx^ 
jV) -r-r^jru^i^jVY^Jy^V^i^i^yy. N- 

(/s-Tsyx^/i-) -r-Tsy7°^hv^^yx^^ 
v-^-^y. N- (yS-r^yx^/p) -r-rsyrp 

hyMf-;l/y'y b^i^i^^y^rfcOJ; 3=5:-:5]^^45tT 

5 y « t ii?ittt y yi-s* t s ^b^^if^ ; r - y y F ^ 
yynhvp b yy b^^-y^y, r-^^'^Ji^Y^i^ru 
20 bvn-yxi-if>-^yy- r-yy vK:5f^y°nh°;by 
f-zL-v-y b^i-i-yy^f'(?)J: 5^-i3^^4'Cx,i;°:^y 

bVP-hUy V^'yi^yy. r-A)VArVrxi\^)VV^) 

^ y^rii'co j; ^ ^r-ji-^^tf tcy;P;;?r bSi:§§1« 

tt^- y )vm^-fMt-^^ ; r - ^ y i^r-^-- b ro tvw 
byyb^i^i^^y, r-y yv-r-^-brnhvt/by 

X b ^ V- V y y , r - y ^ T-h- b r n hvby 
y b ^ > > y y ^- f<7) X 0 t^-'7}^^i.z4 V y r-f- b 
30 S t ^jitt >■ y ^ t- § f t ^^*) ; ±1 Eto J; ^ ^-ii-^ 

4itcT s y « t anf tt^ y 7bSWi-i>^k^ft t -^^^ 
tx^^df i^x t i?tttti/ y )vm^tM\L-^mh h \ 

^nmm-, r- {y^^) Ti?yp^i^rnK;kbyy 

b^^i-^y, r- (y^-) ry undr^7°ohvt/by 

xb^^^v-yy. r- (yy) ry yo^j^Tnhvby 
^/i-i^-y b ^ y > y y ^- f« J; 3 ( y y ) 

ry y u^x >mtwm-K> '))v^^^hiti^mt±iin 
X3ts:-'7f^mzr i jmtmm^^-'} >vm^thit^ 

xh2 mmMmm Lxh&VK tcii-xm^ni: urn 
mmmmmmm'nm-'^^^i<zTijmmm'& 
i^'))vm^^Mt-^%. -'^^^\,zjLmi^mmm'&. 
i^'))Vm-fM\L-^. -^=tmzy^}Vijrhmhmm 
^i^^))vm^~tti\L-^^. -*^+tcT5y»ta§i«i4 
y )vm^-fii\L^'SM t -^1-^ t:x4^^ i^m t ^litt 
>'y/i^s*^?.^t-&f^(7)^jtE!fi, (yy) T 

y y n 3f i^* t ^tt y ;b**t- t -^^^ + 
t T S y S t IgStti^ y ;b**t- 1. E 
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[0 0 5 1 ] ±mimimmii. a^iftti- y;^s^^^^^r 
< i: i> ui#-r-^«-^#;«gsi 0 ossiimt, 

0. 0 l*^^>2 0MgPffiffl^ixl><?)56iffiLv\ 0. 

0 1 mm-cmmmiSi.mmmmM,uz< < . 2 o 
mm<Dmnmi. mKiio. i-ioMgp. s^, 
[0052] mitmmimit^'^tzm(Dm^i±if 

iVi^i-lVi^y^Y^iy'yyyti: ftO^g-S 7 ^ ^ 7° U V 

tJtEfcasSnSixl), m[4^U;l/a&ii'^>t<i:t Hi 
^tSa^MgSl 0 OMSfcifL, 0-2 0«M 

[0 0 5 3] mimmm>^<nmimmm^fz ^ . a^. 

^-^-yii^r t'■^7)*;^#■yes^ Ktmi hfih , mm^ 
i^u;^^^:^^^:< t i> ifflt-ri.a^c^e»i o os 

gap t ^ L , 0-20 MIPi^liHT'SsStimH'ff i t 

[00 54] ^tJllBHoajtttSMWi-etfOfliit. b;kx 
y, ^^;kx^;L'^fy5:h'to^«MiJ;^a=^5y;5? 

■yryy^^fij, |gittt^'j;p»^t-rs^yi^n^-9-y 
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[0055] ipmmmitmsm\i. ^^Tcoia-^^ 
h^k>,zi. y)-mcfh 1 mm.t Lxwmth ^tm 

10 (-^is^ii) 

)\^) 

5 0m 1 77X3 t*-ft;m-fllO. 63g(4. 4mm 

0 I) . ^y^Ai-/wjjii-iyyhvr^yo. 76 g 

(4. 4mmo 1 ) . T-<rh::ib U;k5m U 2, 5- 
i^Vn^ri-'b°yKi^'X-f/H . 6g (4. 4mmo 
\) .ry 'J;PS7"f-;l-4 4. 7g(349mmol) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the hardenability constituent by which refining 
was carried out with the vinyl systenn polynner which has at least one crosslinkable silyl groups. 
It Is related with the hardenability constituent excellent in the high elongation after hardening, 
weatherabllity, etc. by blending crosslinkable silyl groups in nnore detail to the polyether system 
polymer which it has at least one piece. 
[0002] 

[Description of the Prior Art]The polyether system polymer which has at least one crosslinkable 
silyl groups, For example, JP,45-36319,B, 46-12154, 46-30741, 49-32673, JP,50-156599,A, 
51-73561, 54-6096, 55-13767, 55-13768, It is indicated by each gazette of 55-82123, 55- 
123620, 55-125121, 55-131021, 55-131022, 55-135135, 55-137129, JP,3-72527,A, and 3- 
97825. 

If It Is made to harden, the hardened material of high elongation is obtained and it is mainly 
used for the elastic sealing compound for construction, etc. 

However, If an antlaging agent Is not used, the hydrogen atom combined with the 3rd class 
carbon will oxidize easily, and these polyether, especially the polyether which uses 
polypropylene oxide as a main chain have the problem that weatherabllity worsens. Already in 
order to solve this problem this Invention persons, In JP, 2-42367,6 and 2-44845, the 
hardenability constituent In which weatherabllity has been Improved was proposed by blending 
the acrylic polymer which has at least one crosslinkable silyl groups In the polyether system 
polymer which has at least one crosslinkable silyl groups. The sealing material composition by 
the blend of the acrylic polymer which has alkoxy silyl groups in molecule both ends, and the 
polyether polymer which has alkoxy silyl groups in molecule both ends is indicated by JP,4- 
69667,6. 
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[0003] 

[Problem(s) to be Solved by the lnvention]The vinyl system polymer which has at least one 
crosslinkable silyl groups blended with the polyether system polymer which has at least one 
crosslinkable silyl groups is manufactured using the radical polymerization initiator which 
usually has crosslinkable silyl groups, or a chain transfer agent. For this reason, it was difficult 
to introduce crosslinkable silyl groups into both ends by a high ratio, and a part for the gel of a 
hardened material had a problem which becomes low. On the other hand, in order to obtain a 
part for the gel of enough hardened materials, concomitant use of the monomer which has 
crosslinkable silyl groups was needed, but there was a problem that the high extension 
characteristic which the polyether system polymer originally has in this case will be spoiled. In 
this case, since especially the elongation at the time of a fracture becomes low, the use of this 
constituent is limited substantially. Therefore, in the use as a sealing material, some physical 
properties, such as a modulus rise, a fall of elongation, aggravation of a residual tack, and a 
fall for gel, were not acquired for a sacrifice fake colander for improvement in weatherability. 
Since the acrylic polymer used here (meta) was compounded by the free radical 
polymerization, molecular weight distribution is hyperviscosity widely and it also had the 
problem that a mixture with a polyether system polymer will also be hyperviscosity. 
[0004]ln this invention, by hypoviscosity, and by using the vinyl system polymer in which 
crosslinkable silyl groups was introduced by the high ratio, Let it be a technical problem to 
provide the hardenability constituent excellent in weatherability high [ for gel ], without spoiling 
the original high extensibility etc. of the polyether system polymer which has crosslinkable silyl 
groups. 
[0005] 

[Means for Solving the Problem]By using a hardenability constituent which uses as an 
essential ingredient a vinyl system polymer which has at least one crosslinkable silyl groups, 
and a polyether system polymer which has at least one crosslinkable silyl groups, it found out 
that an aforementioned problem was solved and this invention was reached. 
[0006] 

[Embodiment of the lnvention]The vinyl system polymer of the (I) ingredient used in this 
invention has at least one crosslinkable silyl groups shown with a following general formula (1). 

-[Si(R^2.,(Y),Ol^-Si(R2)3.^(Y)^(1) 

{Each of and among a formula The alkyi group of the carbon numbers 1-20, The aryl 
group of the carbon numbers 6-20, the aralkyi group of the carbon numbers 7-20, or (R') ^SiO - 

(R' is a univalent hydrocarbon group of the carbon numbers 1-20, and) three R' being the 
same and differing ~ **** ~ when the Tori ORGANO siloxy group shown is shown and R^ or 
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two or more R exist, they may be the same and may differ. When Y shows a hydroxyl group 
or a hydrolytic basis and two or more Y exists, they may be the same and may differ, a shows 
0, 1,2, or 3, and b shows 0, 1 , or 2. m is an integer of 0-19. However, it shall satisfy that it is 
a+mb>=1. } 

Especially as a hydrolytic basis shown by the above-mentioned Y, it is not limited, but can use 
a publicly known thing conventionally, and specifically. The point of hydrogen, a halogen atom, 
an alkoxy group, an acyloxy group, a KETOKISHI mate group, an amino group, an amide 
group, an aminooxy group, a sulfhydryl group, an alkenyloxy group, etc. being mentioned, and 
hydrolysis nature being mild and being easy to deal with it to especially an alkoxy group is 
preferred. This hydrolytic basis and a hydroxyl group can be combined with one silicon atom in 
the 1-3 ranges, and total of a+mb, i.e., a hydrolytic basis, has the preferred range of 1-5. When 
a hydrolytic basis and a hydroxyl group join together in [ two or more ] a cross-linking silicon 
group, they may be the same or may differ. The number of the silicon atoms which constitute a 
cross-linking silicon compound may be one, and although it may be two or more pieces, there 
may be a case of the silicon atom connected by the siloxane bond to about 20 pieces. 
[0007]As a monomer which constitutes the main chain of the vinyl system polymer which has 
at least one crosslinkable silyl groups of a general formula (1), there are no restrictions in 
particular and various kinds of things can be used. Especially as a vinyl system monomer used 
for manufacture of the main chain of the vinyl system polymer of this invention, it is not limited 
but various kinds of things can be used. If it illustrates, acrylic acid (meta), methyl acrylate 
(meta), (Meta) Ethyl acrylate, acrylic acid (meta)-n-propyl, acrylic acid (meta) isopropyl, (Meta) 
Acrylic acid-n-n-butyl, isobutyl acrylate (meta), (Meta) Acrylic acid-tert-butyl, acrylic acid 
(meta)-n-pentyl, (Meta) Acrylic acid-n-hexyl, acrylic acid (meta) cyclohexyl, (Meta) Acrylic acid- 
n-heptyl, acrylic acid (meta)-n-octyl, (Meta) Acrylic acid-2-ethylhexyl, acrylic acid (meta) nonyl, 
(Meta) Decyl acrylate, acrylic acid (meta) dodecyl, acrylic acid (meta) phenyl, (Meta) Acrylic 
acid toluyl, acrylic acid (meta) benzyl, acrylic acid (meta)-2-methoxy ethyl, (Meta) Acrylic acid- 
3-methoxy propyl, acrylic acid (meta)-2-hydroxyethyl, (Meta) Acrylic acid-2-hydroxypropyl, 
acrylic acid (meta) stearyl, metaglycidyl acrylate (meta), acrylic acid (meta) 2-aminoethyl, 
gamma-(methacryloyl oxypropyl) trimethoxysilane, the ethyleneoxide addition of acrylic acid 
(meta), (Meta) Acrylic acid trifluoromethyl methyl, an acrylic acid (meta) 2-trifluoro methylethyl, 
(Meta) Acrylic acid 2-perfluoro ethylethyl, acrylic acid (meta) 2-perfluoro ethyl-2-perfluoro 
butylethyl, (Meta) Acrylic acid 2-perfluoro ethyl, acrylic acid (meta) perfluoro methyl, (Meta) 
Acrylic acid JlPA fluoromethylmethyl, acrylic acid (meta) 2-perfluoro methyl-2-perfluoro 
ethylmethyl, (Meta) Acrylic acid 2-perfluoro hexylethyl, acrylic acid (meta) 2-perfluoro 
decylethyl, (Meta) Acrylic acid series (meta) monomers, such as acrylic acid 2-perfluoro 
hexadecylethyl; Styrene, Styrene system monomers, such as vinyltoluene, alpha- 
methylstyrene, KURORU styrene, styrene sulfonic acid, and its salt; Perfluoro ethylene, 



)://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 7/22/2008 



JP,11-116763,A [DETAILED DESCRIPTION] 



Page 4 of 24 



MonoalkyI ester and dialkyi ester of silicon content vinyl system mononner; maleic anhydrides, 
such as fluoride content vinyl monomer; vinyltrimetoxysilane, such as perfluoro propylene and 
vinylidene fluoride, and vinyltriethoxysilane, maleic acid, and maleic acid; Fumaric acid, 
MonoalkyI ester and dialkyi ester of fumaric acid; Maleimide, Methylmaleimide, ethylmaleimide, 
propyl maleimide, butylmaleimide, Hexylmaleimide, octylmaleimide, dodecylmaleimide, stearyl 
maleimide, Maleimide system monomers, such as phenylmaleimide and cyclohexylmaleimide; 
Acrylonitrile, Nitrile group content vinyl system monomers, such as a methacrylonitrile; 
Acrylamide, Amide group content vinyl system monomers, such as methacrylamide; Vinyl 
acetate. Conjugated dienes, such as alkenes; butadiene, such as vinyl ester; ethylene, such as 
vinyl propionate, vinyl pivalate, benzoic acid vinyl, and vinyl cinnamic acid, and propylene, and 
isoprene; VCM/PVC, a vinylidene chloride, an allyl chloride, allyl alcohol, etc. are mentioned. 
These may be used independently, and even if it carries out copolymerization of the plurality, 
they are not cared about. Acrylic acid (meta) expresses acrylic acid and/, or methacrylic acid 
with the above-mentioned expressive form. 

[0008]The acrylic (meta) polymer obtained by compounding the crosslinkable silyl groups of a 
general formula (1) in the above-mentioned monomer with the vinyl system polymer which it 
has at least one piece, using an acrylic acid series (meta) monomer 40% of the weight or more 
is more preferred from a physical-properties side. Although there is no restriction in particular 
about the molecular weight of the vinyl system polymer which has at least one crosslinkable 
silyl groups, it is preferred that it is in the range of 500-100000. The original characteristic of a 
vinyl system polymer is it hard to be revealed that a molecular weight is 500 or less, and 
handling becomes it difficult that it is 100000 or more. 

[0009]There is no restriction in particular about the ratio (Mw/Mn) of the weight average 
molecular weight (Mw) and the number average molecular weight (Mn) which measured 
crosslinkable silyl groups according to the molecular weight distribution of the vinyl system 
polymer which it has at least one piece, i.e., gel permeation chromatography. However, in 
order easily and to acquire hardened material physical properties sufficient moreover, the 
molecular weight distribution of narrow one is preferred. [ by stopping low the viscosity at the 
time of considering it as a hardenability constituent ] It is 1 .3 or less still more preferably 1 .4 or 
less still more preferably 1.5 or less still more preferably 1.6 or less still more preferably 1.7 or 
less more preferably [ as a value of molecular weight distribution, less than 1 .8 are preferred, 
and ]. 

[0010]The vinyl system polymer which has at least one crosslinkable silyl groups can be 
obtained by the various polymerizing methods, and the method in particular is not limited. By 
however, the point of the flexibility of a monomer, and the ease of control to a radical 
polymerization method. The vinyl system polymer which has a specific functional group which 
can introduce crosslinkable silyl groups directly or can be changed into crosslinkable silyl 
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groups at one step or several steps of reactions is obtained, Tlie nnetliod of obtaining tlie vinyl 
systenn polynner whicli lias at least one crosslinkable silyl groups is nnore preferred by 
changing this specific functional group into crosslinkable silyl groups. 

[0011]The radical polynnerization nnethod used in the nnethod of connpounding the vinyl systenn 
polynner which has a specific functional group containing crosslinkable silyl groups, It can 
classify into the "control radical polynnerization nnethod" which can introduce a specific 
functional group into "the general radical polynnerization nnethod" to which copolynnerization of 
the nnononner which has a specific functional group, and the vinyl systenn nnononner is only 
carried out, and the position by which the end etc. were controlled using an azo compound, a 
peroxide, etc. as a polynnerization initiator. 

[0012]"A general radical polymerization method" is a simple method, and it is [ method ] usable 
also in this invention. However, since the monomer which has a specific functional group in 
this method is not introduced into a probable polymer, when it is going to obtain a polymer with 
a high rate of organic-functions-izing, It is necessary to use this monomer quite in large 
quantities, and there is a problem that the rate of a polymer that this specific functional group is 
not introduced becomes large, by use in small quantities conversely. Since it is a free radical 
polymerization, the problem that only a large polymer with high viscosity is obtained also has 
molecular weight distribution. 

[001 3]A "control radical polymerization method" further, By polymerizing using the chain 
transfer agent which has a specific functional group. It can classify into the "living-radical- 
polymerization method" the polymer of the molecular weight as a design is obtained mostly, by 
growing without the "chain transfer agent method" the vinyl system polymer which has a 
functional group at the end is obtained, and a polymerization growth end causing a termination 
reaction etc. Although the "chain transfer agent method" can obtain a polymer with a high rate 
of organic-functions-izing and it is usable also in this invention, the chain transfer agent which 
has quite a lot of specific functional groups to an initiator is required, and there is a problem on 
the financial side also including processing. Like the above-mentioned "general radical 
polymerization method", since it is a free radical polymerization, the problem that only the 
polymer whose viscosity it is large and is high is obtained also has molecular weight 
distribution. 

[0014]Unlike these polymerizing methods, a "living-radical-polymerization method". Since a 
rate of polymerization is high, and the termination reaction by radical coupling etc. occurs 
easily, though it is a radical polymerization made difficult [ control ], While a termination 
reaction does not occur easily and the narrow polymer (Mw/Mn is 1.1 to about 1.5) of 
molecular weight distribution is obtained, a molecular weight is freely controllable by the 
preparation ratio of a monomer and an initiator. 

[0015]Therefore, since the monomer which can obtain a polymer with molecular weight 



http://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip 7/22/2008 



JP,11-116763,A [DETAILED DESCRIPTION] 



Page 6 of 24 



distribution narrow [ a "living-radical-polymerization nnetliod" ] and low viscosity, and also has a 
specific functional group can be introduced into the ainnost arbitrary positions of a polynner, As 
a manufacturing method of the vinyl system polymer which has the above-mentioned specific 
functional group, it is more desirable. Although living polymerization means the polymerization 
in which an end always continues having activity and the chain grows in the narrow sense, the 
pseudo-living polymerization which grows while that by which the end was inactivated, and the 
activated thing are generally in an equilibrium situation is also included. The definition in this 
invention is also the latter. 

[0016]As for the "living-radical-polymerization method", research is positively made into 
various groups in recent years. As the example, for example A journal OBU American 
chemical society (J. Am.Chem.Soc), 1994, 116 volumes, the thing using a cobalt porphyrin 
complex as shown in 7943 pages, Macro leakage-at-bulb KYURUZU (Macromolecules), 1994, 
The thing using radical scavengers, such as a nitroxide compound as shown in 27 volumes 
and 7228 pages. The "atom transfer radical polymerization" (Atom Transfer Radical 
Polymerization:ATRP) etc. which uses an organic halogenated compound etc. as an initiator 
and makes a transition metal complex a catalyst is raised. 

[0017]Also in a "living-radical-polymerization method", an organic halogenated compound or a 
sulfonyl halide compound An initiator. The "atom-transfer-radical-polymerization method" 
which polymerizes a vinyl system monomer by making a transition metal complex into a 
catalyst, As a manufacturing method of the vinyl system polymer which in addition to the 
feature of the above-mentioned "living-radical-polymerization method" has halogen 
comparatively advantageous to a functional group conversion reaction etc. at the end, and has 
a specific functional group from the flexibility of a design of an initiator or a catalyst being large, 
it is still more desirable. As this atom-transfer-radical-polymerization method, Matyjaszewski et 
al. [for example, ], Journal OBU American chemical society (J. Am.Chem.Soc.) 1995, 117 
volumes, 5614 pages, macro leakage-at-bulb KYURUZU (Macromolecules) 1995, 28 volumes, 
7901 pages, science (Science) 1996, 272 volumes, 28 volumes, 1721 pages, etc. will be 
mentioned in 866 pages, WO 96/No. 30421 gazette, WO 97/No. 18247 gazette or Sawamoto 
etal., and macro leakage-at-bulb KYURUZU (Macromolecules) 1995. 
[0018]The organic halogenated compound which has an organic halogenated compound, 
especially a reactant high carbon-halogen bond in this atom transfer radical polymerization. 
(For example, the carbonyl compound which has halogen in an alpha position and the 
compound which has halogen in a benzylic position), or a sulfonyl halide compound is used as 
an initiator. As a transition metal complex used as a catalyst of the above-mentioned atom 
transfer radical polymerization, the complex used as a central metal can use the 7th fellows of 
the periodic table, eight fellows, nine fellows, ten fellows, and 1 1 group elements. As a 
desirable thing, the complex of zerovalent copper, univalent copper, a divalent ruthenium. 
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divalent iron, or divalent nickel is nnentioned. Especially, a copper complex is preferred. If a 
univalent copper compound is illustrated concretely, they will be a cuprous chloride, the first 
copper of bromination, a cuprous iodide, a cuprous cyanide, copper I oxide, the first copper of 
perchloric acid, etc. When using a copper compound, in order to improve catalytic activity 2,2'- 
bipyridyl and its derivative, Ligands, such as poiyamine, such as a 1,10-phenanthroline and its 
derivative, tetramethylethylenediamine, pentamethyl diethylenetriamine, and hexamethyl tris(2- 
aminoethyl) amine, are added. The tristriphenyl phosphine complex (RuCl2(PPh2) ^) of 

divalent ruthenium chloride is also preferred as a catalyst. When using a ruthenium compound 
as a catalyst, aluminum alkoxides are added as an activator. The screw triphenyl phosphine 
complex of divalent iron (FeCyPPhg) The screw triphenyl phosphine complex (NiCyPPh^) 

2) of divalent nickel and the screw tributyl phosphine complex (NiBr2(PBu2) ^ of divalent nickel 

are also preferred as a catalyst. 

[0019]As a monomer of a vinyl system used in this polymerization, there are no restrictions in 
particular and all the already illustrated things can be used conveniently. The above-mentioned 
polymerization reaction can be performed in a non-solvent or various kinds of solvents. As a 
solvent, for example Hydrocarbon system solvent; diethylether, such as benzene and toluene. 
Ether system solvents, such as a tetrahydrofuran; Halogenated hydrocarbon system solvent; 
acetone, such as a methylene chloride and chloroform, Ketone solvent, such as methyl ethyl 
ketone and methyl isobutyl ketone; Methanol, Ethanol, propanol, isopropanol, n-butyl alcohol, 
Alcoholic solvent, such as tert-butyl alcohol; carbonate system solvents, such as ester solvent; 
ethylene carbonate, such as nitrile system solvent; ethyl acetate, such as acetonitrile, 
propionitrile, and benzonitrile, and butyl acetate, and propylene carbonate, etc. are mentioned. 
These can be independent, or can mix two or more sorts, and can be used. The above- 
mentioned polymerization can be performed in 0-200 **, and it is the range of room 
temperature -150 ** preferably. 

[0020]Although the vinyl system polymer which has at least one crosslinkable silyl groups 
shown by a general formula (1) can be obtained using the method of illustrating below, it is not 
necessarily limited to these. As a synthesizing method of the vinyl system polymer which it has 
at least one piece, crosslinkable silyl groups, (A) The hydrosilane compound which has 
crosslinkable silyl groups in the vinyl system polymer which has at least one alkenyl group. By 
the method (C) radical polymerization which makes the compound which has in a monad a 
basis which can react to crosslinkable silyl groups and a hydroxyl group like an isocyanate 
group react to the vinyl system polymer which has at least one method (B) hydroxyl group 
made to add under hydrosilylation catalyst existence. When compounding a vinyl system 
polymer by the method (D) radical polymerization to which the compound it has a compound, 
and the alkenyl group and crosslinkable silyl groups of polymerization nature in one molecule 
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is made to react when compounding a vinyl system polymer, Method; etc. to which the 
compound which has stable carbanion with crosslinkable silyl groups in one molecule in the 
vinyl system polymer which has at least one high carbon-halogen bond of method (E) reactivity 
which uses the chain transfer agent which has crosslinkable silyl groups is made to react are 
raised. 

[0021]The vinyl system polymer which has at least one alkenyl group used by the method of 
(A) is obtained by various methods. Although a synthesizing method is illustrated below, it is 
not necessarily limited to these. 

(A-a) A method to which the compound it has a compound and an alkenyl group of 
polymerization nature and a low alkenyl group of polymerization nature in a monad which is 
mentioned, for example to the following general formula (2) when compounding a vinyl system 
polymer by a radical polymerization is made to react as the 2nd monomer. 
H2C=C(R^)-R'^-R^-C(R^) =CH^ (2) 

(Among the formula, R"^ may show hydrogen or a methyl group, and R^ shows -C(0) O- or o-, 
m-, and p-phenylene group, R^ may show the divalent organic group of direct coupling or the 
carbon numbers 1-20, and it may include one or more ether bonds.) R^ shows hydrogen or the 
alkyi group of the carbon numbers 1-10, the aryl group of the carbon numbers 6-10, or the 
aralkyi group of the carbon numbers 7-10 

Although there is no restriction at the stage to which the compound it has a compound and an 
alkenyl group of polymerization nature and a low alkenyl group of polymerization nature in a 
monad is made to react, it is especially living radical polymerization, When it expects rubber 
character, it is preferred to make it react as the 2nd monomer after the telophase of a 
polymerization reaction or the ending reaction of a predetermined monomer. 
[0022](A-b) When compounding a vinyl system polymer by living radical polymerization, A 
method to which the compound which has at least two low alkenyl groups of polymerization 
nature, such as 1,5-hexadiene, 1,7-octadien, and 1,9-decadiene, for example is made to react 
after the telophase of a polymerization reaction, or the ending reaction of a predetermined 
monomer. 

(A-c) How to make various kinds of organic metallic compounds which have an alkenyl group 
like organic tin, such as allyl tributyl tin and allyl trioctyl tin, for example react to the vinyl 
system polymer which has at least one reactant high carbon-halogen bond, and to replace 
halogen by it. 

[0023](A-d) How to make the stabilization carbanion which has an alkenyl group which is 
mentioned to a general formula (3) react to the vinyl system polymer which has at least one 
reactant high carbon-halogen bond, and to replace halogen by it. 
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M^C " (R'') (R^)-R^-C(R^) =CH2 (3) 

the inside of a formula, and R^ - the above - the same - both R^ and R^ are electron 
withdrawing groups which stabilize carbanion C " , or, in one side, another side shows 
hydrogen, the all<yl group of the carbon numbers 1-10, or a phenyl group by said electron 
withdrawing group. R^ may show the divalent organic group of direct coupling or the carbon 
numbers 1-10, and may include one or more ether bonds. M"^ shows alkali metal ion or the 4th 
class ammonium ion. 

As an electron withdrawing group of R^ and R^, especially the thing that has the structure of - 
CO2R, -C(0) R, and -CN is preferred. 

[0024](A-e) To the vinyl system polymer which has at least one reactant high carbon-halogen 
bond. For example, make the metal simple substance or organic metallic compound like zinc 
act, and a eno rate anion is prepared. How to make after an appropriate time react to the 
electrophilicity compound which has alkenyl groups, such as an alkenyl group content 
compound which has a leaving group like halogen or an acetyl group, a carbonyl compound 
which has an alkenyl group, an isocyanate compound which has an alkenyl group, and acid 
halide which has an alkenyl group. 

[0025](A-f) How to make the oxy anion or carboxylate anion which has an alkenyl group as 
shown, for example in the general formula (4) or (5) react to the vinyl system polymer which 
has at least one reactant high carbon-halogen bond, and to replace halogen by it. 
H2C=C(R^)-R^°-0"M"' (4) 

(R^ and M"^ are the same as the above among a formula.) R^° may include one or more ether 
bonds by the divalent organic group of the carbon numbers 1-20. 
H2C=C(rVr^^-C(0) O " M"" (5) 

(R^ and M"^ are the same as the above among a formula.) It is mentioned that R^^ may include 
one or more ether bonds by the divalent organic group of direct coupling or the carbon 
numbers 1-20 etc. 

[0026]The synthetic method of the vinyl system polymer which has at least one above- 
mentioned reactant high carbon-halogen bond as an example, (E-a) a carbon tetrachloride as 
shown in JP,4-132706,A in a radical polymerization, ethylene chloride, carbon tetrabromide, 
and a methylene bromide ~ how (chain transfer agent method) to use a halogenide [ like ] for a 
chain transfer agent. 

[0027](E-b) The above organic halogenated compounds etc. are used as an initiator, and 
although atom-transfer-radical-polymerization method; etc. which make a transition metal 
complex a catalyst are mentioned, it is not necessarily limited to these. Although the vinyl 
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system polymer which has at least one alkenyl group is possible also for obtaining from the 
vinyl system polymer which has at least one hydroxyl group and can use the method of 
illustrating below, it is not necessarily limited to these. How to make a base like sodium 
methoxide (A-g) act on the hydroxyl group of the vinyl system polymer which has at least one 
hydroxyl group, and make it react to an alkenyl group content halogenide like an allyl chloride. 
[0028](A-h) A method to which alkenyl group content isocyanate compounds, such as an 
allylisocyanate, are made to react. 

(A-i) A method (meta) to which alkenyl group content acid halide like acrylic acidchloride is 
made to react under base existence, such as pyridine. 

(A-j) Method; etc. which make alkenyl group content carboxylic acid, such as acrylic acid, react 
under existence of an acid catalyst are mentioned. 

[0029]When halogen does not participate in the method of introducing an alkenyl group like 
this invention (A-a) (A-b) directly, it is preferred to compound a vinyl system polymer using a 
living-radical-polymerization method. The method of of the point that control is easier to (A-b) 
is still more preferred. When introducing an alkenyl group by changing halogen of the vinyl 
system polymer which has at least one reactant high carbon-halogen bond, The organic 
halogenated compound which has at least one reactant high carbon-halogen bond, Or it is 
preferred to use the vinyl system polymer which is obtained by using a sulfonyl halide 
compound as an initiator and carrying out the radical polymerization of the vinyl system 
monomer by making a transition metal complex into a catalyst (atom-transfer-radical- 
polymerization method) and which has at least one reactant high carbon-halogen bond at the 
end. The method of of the point that control is easier to (A-f) is still more preferred. 
[0030]Although there is no restriction in particular as a hydrosilane compound which has 
crosslinkable silyl groups, if a typical thing is shown, the compound shown by a general 
formula (6) will be illustrated. 
H-[Si(R^2.,(Y),01^-Si(R2)3.^(Y)^(6) 

(r\ R^, a, b, m, and Y are the same as the above among a formula.) 
Also in these hydrosilane compound, it is especially a general formula (7). 
H-Si(R^)3.3(Y)^(7) 

the compound which has a cross-linking group shown by (the inside of a formula, R^, Y, and a 
are the same as the above) ~ acquisition ~ it is desirable from an easy point. 
[0031]When making the hydrosilane compound which has the above-mentioned crosslinkable 
silyl groups add to an alkenyl group, a transition metal catalyst is usually used. The thing 
which, for example, made carriers, such as a platinum simple substance, alumina, silica, and 
carbon black, distribute a platinum solid as a transition metal catalyst, A complex with 
chloroplatinic acid, chloroplatinic acid, alcohol, aldehyde, ketone, etc., a platinum-olefin 
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complex, and a platinum (O)-divinyl tetramethyl disiloxane complex are mentioned. As an 
example of catalysts other than a platinum compound, RhCKPRh^) ^, RhCI^, RuCI^, IrCI^, 

FeCL, AlCL, PdCLandH_0, NiCL, TiCL, etc. are mentioned. 
3 3 2 2 2 4 

[0032](B) And the manufacturing method of the vinyl system polymer which has at least one 
hydroxyl group used by the method of (A-g) - (A-j) is not limited to these methods, although the 
following methods are illustrated. 

(B-a) A method to which the compound it has a compound, and the alkenyl group and hydroxyl 
group of polymerization nature in a monad which is mentioned, for example to the following 
general formula (8) when compounding a vinyl system polymer by a radical polymerization is 
made to react as the 2nd monomer. 

H2C=C(R^)-R'^-R^-0H (8) 

3 4 5 

(The inside of a formula, R , R , and R are the same as the above) 

Although there is no restriction at the stage to which the compound it has a compound, and the 
alkenyl group and hydroxyl group of polymerization nature in a monad is made to react, it is 
especially living radical polymerization, and when it expects rubber character, it is preferred to 
make it react as the 2nd monomer after the telophase of a polymerization reaction or the 
ending reaction of a predetermined monomer. 

[0033](B-b) A method to which 10-UNDESE Norian, 5-hexenol, and alkenyl alcohol like allyl 
alcohol are made to react after the telophase of a polymerization reaction, or the ending 
reaction of a predetermined monomer for example when compounding a vinyl system polymer 
by living radical polymerization. 

(B-c) For example, the method of carrying out the radical polymerization of the vinyl system 
monomer, using so much a hydroxyl group content chain transfer agent like the hydroxyl group 
content polysulfide shown in JP,5-262808,A. 

(B-d) For example, the method of carrying out the radical polymerization of the vinyl system 
monomer using hydrogen peroxide or a hydroxyl group content initiator as shown in JP,6- 
23991 2,A and JP,8-283310,A. 

(B-e) For example, the method of carrying out the radical polymerization of the vinyl system 
monomer, using alcohols as shown in JP,6-116312,A superfluously. 

(B-f) For example, the method of introducing a hydroxyl group into an end by making halogen 
of the vinyl system polymer which has a reactant high carbon-halogen bond in at least one 
piece react to hydrolysis or hydroxyl group-containing compound by a method as shown in 
JP,4-132706,A etc. 

(B-g) How to make the stabilization carbanion which has a hydroxyl group which is mentioned 
to a general formula (9) react to the vinyl system polymer which has at least one reactant high 
carbon-halogen bond, and to replace halogen by it. 
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M^C " (R'') (R^)-R^-OH (9) 

(the same as the inside of a formula, R^, R^, R^, and ******) 

As an electron withdrawing group of R^ and R^, especially the thing that has the structure of - 
CO2R, -C(0) R, and -CN is preferred. 

[0034](B-h) How to, make the metal simple substance or organic metallic compound like zinc 
act on the vinyl system polymer which has at least one reactant high carbon-halogen bond for 
example, to prepare a eno rate anion, and to make aldehyde or ketone react to after an 
appropriate time. 

(B-i) How to make the oxy anion or carboxylate anion which has a hydroxy! group as shown, 
for example in the general formula (10) or (11) react to the vinyl system polymer which has at 
least one reactant high carbon-halogen bond, and to replace halogen by it. 
HO-R^°-0"M^ (10) 

(The inside of a formula, R^°, and M"^ are the same as the above) 
H0-R^^-C(0)0"M^(11) 

(The inside of a formula, R^\ and M"^ are the same as the above) etc. ~ it is mentioned. 
[0035]When halogen does not participate in the method of introducing a hydroxyl group like (B- 
a) - (B-e) in this invention directly, it is preferred to compound a vinyl system polymer using a 
living-radical-polymerization method. The method of of the point that control is easier to (B-b) 
is still more preferred. When introducing a hydroxyl group by changing halogen of the vinyl 
system polymer which has at least one reactant high carbon-halogen bond, . Obtain by using 
an organic halogenated compound or a sulfonyl halide compound as an initiator, and carrying 
out the radical polymerization of the vinyl system monomer by making a transition metal 
complex into a catalyst (atom-transfer-radical-polymerization method). It is preferred to use for 
an end the vinyl system polymer which has at least one reactant high carbon-halogen bond. 
The method of of the point that control is easier to (B-i) is still more preferred. 
[0036]As a compound which has in a monad a basis which can react to crosslinkable silyl 
groups and a hydroxyl group like an isocyanate group, For example, gamma-isocyanate 
propyltrimethoxysilane, gamma-isocyanate propylmethyl dimethoxysilane, gamma-isocyanate 
propyl triethoxysilane, etc. are mentioned, and the catalyst of a urethane-ized reaction 
generally known as occasion demands can be used. 

[0037]As a compound it has a compound, and the alkenyl group and crosslinkable silyl groups 
of polymerization nature in the monad used by the method of (C), For example, what is shown 
with following general formulas (12), such as trimethoxysilylpropyl (meta) acrylate and methyl 
dimethoxy silyl propyl (meta) acrylate, is mentioned. 
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1 2 3 4 12 

(R , R , R , R , Y, a, b, and m are the sanne as the above annong a formula.) R may include 
one or more ether bonds by the divalent organic group of direct coupling or the carbon 
numbers 1-20. 

Especially although there is no restriction in particular at the stage to which the compound it 
has a compound, and the alkenyl group and crosslinkable silyl groups of polymerization nature 
in a monad is made to react, it is living radical polymerization. When it expects rubber 
character, it is preferred to make it react as the 2nd monomer after the telophase of a 
polymerization reaction or the ending reaction of a predetermined monomer. The hydrosilane 
etc. which have the mercaptan which has crosslinkable silyl groups and crosslinkable silyl 
groups which are used by the chain transfer agent method of (D), and which are shown in 
JP, 3-14068,6 and JP,4-55444,B as a chain transfer agent which has crosslinkable silyl groups 
are mentioned. 

[0038]The vinyl system polymer which is used by the method of (E) and which has at least one 
reactant high carbon-halogen bond can be obtained by the method of (E-a) - (E-b) as above- 
mentioned. What is shown by a general formula (13) as a compound having crosslinkable silyl 
groups and stabilization carbanion is mentioned into a monad. 
M^C ■ (R^) {r\ j R^2-C(H) (R^4)-CH2-[Si(R^) ^.^(Y) ^^O] ^-SKR^) ] (Y) ^ (13) 

(It is the same as r\ R^, R^, R^, Y, a, b, m, and ****** among a formula.) R^"^ in which R^"^ 
may include one or more ether bonds by the divalent organic group of direct coupling or the 
carbon numbers 1-10 shows hydrogen or the alkyi group of the carbon numbers 1-10, the aryl 
group of the carbon numbers 6-10, or the aralkyi group of the carbon numbers 7-10. 
As an electron withdrawing group of R^ and R^, especially the thing that has the structure of - 
CO2R, -C(0) R, and -CN is preferred. The vinyl system polymer which crosslinkable silyl 

groups has at the end of an at least one-piece chain, In order to obtain an organic halogenated 
compound or a sulfonyl halide compound by the polymerizing method using an initiator and a 
transition metal complex as a catalyst, It is preferred to use as an initiator the organic 
halogenated compound which has two or more reactant high carbon-halogen bonds used as 
the starting point, or a sulfonyl halide compound. As those examples, [0039] 
[Formula 1] 
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o,m,p- X CH2-C6H4-CH2 X 

CH3 CH3 
o,m,p- X CH2-C6H4-CH2— X 



X— C (CH2)n-C 

CO2R COgR 

X— ^ (CH2)n-C ^X 

COR COR 



CH3 CH3 
o,in,p- X — CH2-C6H4-CH2— X 
CH3 CH3 

CH3 CH3 

X— C (CH2)n-<j5 X 

COgR CO2R 

CH3 CH3 

X— C (CH2)n-C X 

COR COR 



CHg CH3 

X— CH2-C-CH2— X X— CH— C— CH— X X— C C— C— X 

I I li I I II I 

O CH3 O CH3 CH3 O CH3 

X-CH-(CH2)n-CH-X 

[0040](R expresses an alkyi group of the carbon nunnbers 1-20, the carbon number 6 - 20 aryl 
groups or the carbon number 7 - 20 aralkyi groups among a formula.) CgH^ expresses a 

phenylene group, n expresses an integer of 0-20. X expresses chlorine, bromine, or iodine. 

[0041] 

[Formula 2] 
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s t 

X — CH2-C— 0~(CH2)n-0--C— CH2— X 

X~CH-C— O— (CH2>nO— C— CH— X 

CH3O o CH3 

X — C C— O— (CH2)nO— C— C X 

CH3 CH3 



CH3 CH3 
X— CH2-C— C— CH2-X I 

II 11 X— CH— C C — CH — X 

0 0 II II 

CH3 CHg 

CH3 O O CH3 

9, o 

o.m^- X CH2-C-O-C6H4— O— C— CH2-X 

o.m,p- X— CH-C-O-C6H4-O— C-GH— X 
X— C C-O-C6H4— o~c— c- 



9H3 

I II II 

o,m,p- 

CH3 CH3 
X — S02-C6H4-SO2— X 



[0042](X express chlorine, bromine, or iodine among a formula.) n expresses the integer of 0- 
20. CgH^ expresses a phenylene group, etc. -- it is raised. Besides the above, the vinyl system 

polymer which has crosslinkable silyl groups at the end of an at least one-piece chain can be 
obtained. If the organic halogenated compound which has crosslinkable silyl groups is used as 
an initiator, the vinyl system polymer which has crosslinkable silyl groups at the piece end and 
in which other ends have the structure of the general formula 2 will be obtained. Thus, if 
halogen of the stop end of the polymer obtained is changed into a crosslinkable-silyl-groups 
content substituent, the vinyl system polymer which has crosslinkable silyl groups in both ends 
can be obtained. The already indicated method can be used as the converting method. 
[0043]Although there is no restriction in particular as an organic halogenated compound which 
has crosslinkable silyl groups, what has the structure shown, for example in the general 
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formula (14) and (15) is illustrated. 



numbers 6-20, an aralkyi group of the carbon numbers 7-20 or a thing mutually connected in 
the other end, and show -C(0) 0-, -C(0)- or o-, m-, and p-phenylene group. R^^ in which 
R^^ may include one or more ether bonds by a divalent organic group of direct coupling or the 
carbon numbers 1-10 shows hydrogen or an alkyi group of the carbon numbers 1-10, an aryl 
group of the carbon numbers 6-10, or an aralkyi group of the carbon numbers 7-10. 
(f^^) 3-a- (Y)3Si-[0Si(R^) 2.b(Y) ^^1 ^-CH2-C(H) (R^^)-R^«-C(R^^) (X)-R^'-R^6 (15) 

(The inside of a formula, R^ , R^, R^^, R^^, R^ R^^, R^^, a, b, m, X, and Y are the same as 
the above) 

If an organic halogenated compound which has crosslinkable silyl groups is used as an 
initiator, a polymer whose piece end is crosslinkable silyl groups and in which other ends are 
halogen will be obtained, but. A vinyl system polymer which has crosslinkable silyl groups in 
both ends can be obtained also by carrying out coupling of the halogen ends using a 
compound which can replace halogen of this polymer and which has a total of two or more 
same or different functional groups. 

[0044]Although there is no restriction in particular as a compound which can replace end 
halogen and which has a total of two or more same or different functional groups, polyol, 
polyamine, polycarboxylic acid, polythiol and those salts, an alkaline metal sulfide, etc. are 
preferred. If an organic halogenated compound which has an alkenyl group is used for an 
initiator, it will have an alkenyl group at the piece end, and a polymer in which other ends are 
halogen will be obtained. Thus, if halogen of an end of a polymer obtained is changed into an 
alkenyl content substituent. If a vinyl system polymer which has an alkenyl group in both ends 
can be obtained and this alkenyl group is changed into crosslinkable silyl groups by an above- 
mentioned method etc., a vinyl system polymer which has crosslinkable silyl groups in both 
ends can be obtained. 

[0045]ln a use as which rubber character is required, since a molecular weight between the 
points constructing a bridge which has big influence on rubber elasticity can take greatly, as for 
at least one of crosslinkable silyl groups, it is preferred that it is in an end of a chain, and it is 
still more preferred that it is in molecular chain terminals altogether. Therefore, as for a vinyl 
system polymer which is used when compounding a vinyl system polymer which at least one 
crosslinkable silyl groups has and which has a hydroxyl group, halogen, or at least one alkenyl 
group, it is preferred that these functional groups are what exists in an end of a chain. 
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[0046]Although a vinyl system polymer which has at least one crosslinkable silyl groups, and a 
method of manufacturing an acrylic polymer especially (meta) are indicated by JP,3-14068,B, 
JP,4-55444,B, JP,6-21 1922,A, etc., for example. Since these methods use a "chain transfer 
agent method", such crosslinkable silyl groups exists in an end at a comparatively high rate, 
but there is a problem that molecular weight distribution of a polymer obtained is generally as 
large as two or more, and viscosity becomes high. Therefore, it is preferred to use a living- 
radical-polymerization method for obtaining a vinyl system polymer with low viscosity with 
narrow molecular weight distribution which has crosslinkable silyl groups at the end at a high 
rate. A polyether system polymer which has at least one crosslinkable silyl groups which is a 
(II) ingredient in this invention may include a urethane bond in a main chain, and does not 
need to include it. As for polyether of a main chain, it is preferred that it is polypropylene oxide 
intrinsically. Since it will be dealt with and a sex will become good if it is hypoviscosity more, 
1.5 or less thing has more preferred molecular weight distribution (Mw/Mn) of a polypropylene 
oxide system polymer. Crosslinkable silyl groups may be the same as that of a vinyl system 
polymer of a (I) ingredient, and may differ. (I) Although the mixture ratio of a vinyl system 
polymer of an ingredient and a polyether system polymer of a (II) ingredient has the preferred 
range of 100 / 1 - 1/100 at a weight ratio, it is still more preferred that it is in the range of 100 / 
5-5/100. 

[0047]As for a hardenability constituent of this invention, since hypoviscosity-izing is also 
possible, having sufficient physical properties, using as a sealing material and a binder is more 
preferred. Even if it uses a condensation catalyst in stiffening a vinyl system polymer or a 
polyether system polymer which has at least one crosslinkable silyl groups of this invention, it 
is not necessary to carry out. As a condensation catalyst, titanate; dibutyltin dilaurate, such as 
tetrabuthyl titanate and tetrapropyl titanate, Dibutyl tin diacetyl acetonato, dibutyltin maleate, 
dibutyltin diacetate, Dibutyl tin dimethoxide, dibutyltin oxide, carboxylate, carboxylic acid, or a 
reactant of hydroxyl group-containing compound, Organic tin compounds, such as tin octylate 
and naphthenic acid tin; Aluminum tris acetylacetonato, Organoaluminium compounds, such 
as aluminumtrisethylacetoacetate and diisopropoxy aluminum ethylacetoacetate; Zirconium 
tetra acetylacetonato zirconium TETORAISOPUROPOKISAIDO, Organic zirconium 
compounds, such as zirconium tetra butoxide; Organic-lead-compounds [, such as lead 
octylate, ];, A butylamine, octyl amine, dibutyl amine, monoethanolamine, Diethanolamine, 
triethanolamine, diethylenetriamine, triethylenetetramine, oleylamine, octyl amine, 
cyclohexylamine, benzylamine, diethylamino propylamine, xylylene diamine, 
triethylenediamine, guanidine, Diphenylguanidine, 2,4,6-tris(dimethyl aminomethyl) phenol, 
Morpholine, N-methylmorpholine, 1, 3-diazabicyclo. (5, 4, 6) An amine compound of undecene 
7 grade. Or those carboxylate;. a reactant of lauryl amine and tin octylate or a reactant of an 
amine compound and an organic tin compound like a mixture, and mixture; ~ low-molecular- 
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weight-polyamide resin; obtained fronn superfluous polyamine and polybasic acid - 
superfluous polyamine and a resultant; annino group of an epoxy connpound. What is 
necessary is just to use one sort of silanol catalysts, or two sorts or nnore with publicly known a 
silane coupling agent which it has, for exannple, gamma-anninopropyl trinnethoxysilane, N- 
(beta-aminoethyl) aminopropyl methyl dimethoxysilane, etc. if needed. As for the amount used, 
it is preferred to carry out 0-10 weight-section use to total amount 100 weight section of a 
polymer which has at least one crosslinkable silyl groups. When an alkoxy group is used as 
the hydrolytic basis Y, it is preferred to use a curing catalyst only with this polymer, since the 
cure rate is slow. 

[0048]A filler can be added for the purpose of adjustment of the mechanical physical property 
of a hardenability constituent of this invention. Specifically Fumed silica, sedimentation nature 
silica, a silicic acid anhydride, hydrous silicic acids, and reinforcing filler; calcium carbonate like 
carbon black, Fillers, such as magnesium carbonate, diatomite, calcination clay, clay, talc, 
titanium oxide, bentonite, organic bentonite, ferric oxide, a zinc oxide, an active white, and a 
milt balloon; asbestos, glass fiber, and a fibrous filler like a filament can be used. To obtain a 
hardened material with high intensity with these fillers. Mainly Fumed silica, sedimentation 
nature silica, a silicic acid anhydride, hydrous silicic acids, carbon black, A desirable result will 
be obtained if a filler chosen from surface treatment detailed calcium carbonate, calcination 
clay, clay, an active white, etc. is added in the range of one to 200 weight section to total 
amount 100 weight section of a polymer which has at least one crosslinkable silyl groups. 
When elongation wants to obtain a hardened material which is size with low strength, A 
desirable result will be obtained if a filler mainly chosen from titanium oxide, calcium 
carbonate, talc, ferric oxide, a zinc oxide, a milt balloon, etc. is added in the range of one to 
200 weight section to total amount 100 weight section of a polymer which has at least one 
crosslinkable silyl groups. These fillers may be used by one kind and may carry out two or 
more kind mixing use. 

[0049]A plasticizer can be added for adjustment of physical properties and viscosity. 
Specifically Dibutyl phthalate, diheptylphthalate, di(2-ethylhexyl) phthalate, Phthalic ester, such 
as di-isodecyl phthalate and butylbenzyl phthalate; Dioctyl adipate, Non-aromatic dibasic acid 
esters, such as dioctyl sebacate; Diethylene glycol dibenzoate, Ester species of polyalkylene 
glycols, such as TORIECHIRENGURIKORUJIBENZOETO; Tricresyl phosphate. Phosphoric 
ester, such as tributyl phosphate; Poly ERIREN glycol, polyether; which changed 
polypropylene glycols or these hydroxyl groups -- chloroparaffin; - hydrocarbon system oils, 
such as alkyi diphenyl and partially-hydrogenated terphenyl, etc. are mentioned - these ~ 
independence ~ or, although two or more sorts can use it, mixing. It does not necessarily 
need. These plasticizers can also be blended at the time of polymer manufacture. An adhesion 
promoter with which a desirable result will be obtained if the amount of plasticizers is added in 
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the range of zero to 100 weight section to total annount 100 weight section of a polynner which 
has at least one crosslinkable silyl groups, The polynner by this invention itself has an adhesive 
property to ceramics other than glass and glass, nnetal, etc., or. Since it is possible to nnake it 
paste up to a wide range nnaterial by using various prinners, it is not necessarily required, but it 
is preferred to use in order to acquire a stable adhesive property over various adherends. 
[0050]As an adhesion pronnoter, phenol, cresol, a xylenol, resorcinol, alkylphenol and 
denaturation phenol (for exannple, cashew oil denaturation phenol.) tall oil denaturation phenol 
etc. ~ etc. - a phenol systenn compound and formalin. A resol type obtained by a reaction with 
aldehyde system compounds, such as paraformaldehyde, or novolac type phenol resin; sulfur; 
A bisphenol A type epoxy resin, Bisphenol F type epoxy resin, novolak type epoxy resin, a 
glycidyl ether type epoxy resin of a bisphenol A propylene oxide addition, Epoxy resins, such 
as a hydrogenation bisphenol A type epoxy resin; AlkyI titanate, such as tetrabuthyl titanate. 
Aromatic polyisocyanate;gamma-aminopropyl trimethoxysilane, such as tolylene diisocyanate 
and diphenylmethane diisocyanate, gamma-aminopropyl triethoxysilane, gamma-aminopropyl 
methyl dimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl trimethoxysilane, N-(beta- 
aminoethyl)-gamma-aminopropyl triethoxysilane, A compound which carries out a 
crosslinkable-silyl-groups owner to an amino group into monads, such as N-(beta-aminoethyl)- 
gamma-aminopropyl methyl dimethoxysilane; Gamma-glycidoxypropyltrimetoxysilane, 
Compound;gamma-mercapto propyltrimethoxysilane which carries out a crosslinkable-silyl- 
groups owner to an epoxy group into monads, such as gamma-glycidoxy propyltriethoxysilane 
and gamma-glycidoxy propyl methyldimethoxysilane, Compound;gamma-isocyanate 
propyltrimethoxysilane which carries out a crosslinkable-silyl-groups owner to a sulfhydryl 
group into monads, such as gamma-mercaptopropyl triethoxysilane and gamma- 
mercaptpropylmethyl dimethoxysilane, gamma-isocyanate propyl triethoxysilane, A compound 
which carries out a crosslinkable-silyl-groups owner to an isocyanate group into monads, such 
as gamma-isocyanate propylmethyl dimethoxysilane; A compound which carries out a 
crosslinkable-silyl-groups owner to an amino group into the above monads, and a compound 
which carries out a crosslinkable-silyl-groups owner to an epoxy group into a monad. Or a 
reactant of a compound which carries out a crosslinkable-silyl-groups owner to an isocyanate 
group into a monad; gamma-(meta) acryloxyprophyltrimethoxysilane, gamma-(meta) 
acryloxyprophyltriethoxysilane, Reactant [ of a compound which carries out a crosslinkable- 
silyl-groups owner to an acryloxy (meta) group, and a compound which carries out a 
crosslinkable-silyl-groups owner to an amino group into the above monads ]; etc. are 
mentioned into monads, such as gamma-(meta)acryloxypropylmethyldimethoxysilane. These 
may be used alone or may be used together two or more kinds. A compound which carries out 
a crosslinkable-silyl-groups owner to an amino group especially into physical properties and a 
monad in which adhesive control is comparatively easy, A compound which carries out a 
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crosslinkable-silyl-groups owner to an epoxy group into a monad, a compound which carries 
out a crosslinkable-silyl-groups owner to a sulfhydryl group into a monad, A reactant of a 
compound which carries out a crosslinkable-silyl-groups owner to an amino group into a 
monad, and a compound which carries out a crosslinkable-silyl-groups owner to an epoxy 
group into a monad, A compound which has an organic group which has at least one of 
nitrogen, oxygen, and sulfur atoms, and crosslinkable silyl groups in monads, such as a 
reactant etc. of a compound which carries out a crosslinkable-silyl-groups owner to an acryloxy 
(meta) group into a monad, and a compound which carries out a crosslinkable-silyl-groups 
owner to an amino group into a monad, is preferred. A compound in which the above- 
mentioned nitrogen, oxygen, and an organic group that has at least one of sulfur atoms have 
an organic group which is a basis generated when an amino group, an isocyanate group, or 
these react, and which has a nitrogen atom in a monad, and crosslinkable silyl groups from 
adhesive height is still more preferred. 

[0051 ]As for the above-mentioned adhesion promoter, it is preferred that 20 weight sections 
are used from 0.01 to total amount 100 weight section of a polymer which has at least one 
crosslinkable silyl groups. In 0.01 weight sections, it is hard to reveal an adhesive improvement 
effect, and has an adverse effect on the physical properties of 20 weight-section ******** 
hardened material. An addition of an adhesion promoter is 0.5 to 5 weight section still more 
preferably 0.1 to 10 weight section preferably. 

[0052]ln order to raise hardness when stiffening a hardenability constituent, or to lower 
hardness, to take out elongation and to control physical properties, a physical-properties 
regulator can be used. As a physical-properties regulator, for example, methyl trimetoxysilane, 
dimethyldimethoxysilane, AlkyI alkoxysilane, such as trimethylmethoxysilane and n- 
propyltrimethoxysilane; Dimethyl JIISO propenoxysilane, AlkyI iso propenoxysilane, such as 
methyl TORIISO propenoxysilane and gamma-glycidoxy propylmethyl JIISO propenoxysilane; 
Vinyltrimetoxysilane, Various silane coupling agents, such as vinylmethyldimethoxysilane, and 
silicone varnishes; polysiloxanes are added if needed. Total amount 100 weight section [ for ] 
of a polymer which has at least one crosslinkable silyl groups, if it adds in the range of zero to 
20 weight section, a desirable result will be obtained. 

[0053]ln order to speed up or delay a cure rate of a hardenability constituent and to suppress 
thickening under storage for a hardenability regulator again, a storage stability improving agent 
can be added. As a hardenability regulator or a storage stability improving agent, Ortho ester, 
such as alcohols; methyl orthoformate, such as methanol and ethanol; carboxylic acid, such as 
compound;2-ethylhexanoic acid which carries out a crosslinkable-silyl-groups owner, such as a 
tetraethoxysilane, methyl trimetoxysilane, and vinyltrimetoxysilane, is mentioned. Total amount 
100 weight section [ for ] of a polymer which has at least one crosslinkable silyl groups, if it 
adds in the range of zero to 20 weight section, a desirable result will be obtained. 
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[0054]ln addition to tliis, a hardenability constituent of this invention Various solvent; several- 
kinds silane coupling agents, such as toluene and nnethyl ethyl ketone, Various denaturing 
agents, such as a polysiloxane which has crosslinkable silyl groups; A polyannide wax. 
Colorant, such as the surface characteristic of rheology characteristic regulator; ultraviolet 
curing nature resin, such as hydrogenation castor oil and metallic soap, oxygen hardening 
resin, etc. and/or weatherproof innproving agent; paints, and a color; additive agents, such as 
an antiaging agent, an ultraviolet ray absorbent, a SadamuMitsuyasu-ized agent, and a 
flanneproofing agent, nnay also be used arbitrarily. 

[0055]A hardenability constituent of this invention carries out connbination seal preservation of 
all the connbination ingredients beforehand. It is also possible to prepare as one connponent 
type hardened by absorbing hygroscopic surface nnoisture in the after-construction air, 
ingredients, such as a curing catalyst, a filler, a plasticizer, and water, are separately blended 
as a hardening agent, and it can also adjust as two component types mixed before using this 
compounding agent and a polymer composition. Handling is easy and one component type 
also with few mistakes at the time of construction is more preferred. Although this invention is 
explained based on an example below, it is not limited to the following example. 
(Synthetic example 1) 

In poly (acrylic aci d-n-butyl) 50 ml of composition flask which has halogen at the end , the first 
copper 0.63g (4.4mmol) of bromination, 0.76 g (4.4mmol) of pentamethyl diethylenetriamine. 
After teaching 5 ml of acetonitrile, 1.6 g (4.4mmol) of 2,5-dibromo diethyl adipate, and 44.7 g 
(349mmol) of butyl acrylate and performing freezing deaeration, 70 ** was made to react under 
a nitrogen atmosphere for 7 hours. A polymer which has Br basis at the end was obtained by 
carrying out removal refining of the copper catalyst through a column of activated alumina. 
Number average molecular weights of an obtained polymer were 1 0700 and molecular weight 
distribution 1.15 in GPC measurement (mobile phase chloroform, polystyrene conversion). 
Under a poly (acrylic acid-n-butyl) synthetic nitrogen atmosphere which has an alkenyl group 
at the end , 35 g of poly (acrylic acid-n-butyl) which has halogen, the pentene acid potassium 
2.2g (IG.Immol), and DMAc35mL were taught to an end obtained above, and it was made to 
react to a 200-ml flask at 70 ** for 4 hours. Water extraction refining removed unreacted 
pentene acid potassium and generated potassium bromide in reaction mixed liquor, and a 
polymer which has an alkenyl group at the end was obtained. Number average molecular 
weights of an obtained polymer were 1 1 300 and molecular weight distribution 1.12 in GPC 
measurement (mobile phase chloroform, polystyrene conversion). The number of an alkenyl 
group per one molecule of polymers for which it asked from ^ H-NMR analysis was 1 .82 pieces. 
The polymer 15g which has an alkenyl group at the end obtained above to a poly (acrylic acid- 
n-butyl) synthetic 200mL resisting pressure coil which has crosslinkable silyl groups at the end. 
Taught methyl dimethoxysilane 1.8mL (14.5mmol) methyl orthoformate 0.26mL (2.4mmol) and 
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platinum bis(divinyl tetramethyl disiloxane)10 mmol, it was made to react at 100 ** for 4 

liours, and a polymer wlnicli has crosslinkable silyl groups at the end was obtained. Viscosity of 

an obtained polymer was 44 Pa-s, and number average molecular weights were 11900 and 

molecular weight distribution 1.12 in GPC measurement (mobile phase chloroform, polystyrene 

conversion). The number of a cross-linking silicon group per one molecule of polymers was 
1 

1 .46 pieces by H-NMR analysis. 
(Example 1 of comparison Gomposition) 

400 g of poly (acrylic acid-n-butyl) synthetic toluene which has the crosslinkable silyl groups 
using a cross-linking silicon group content monomer , It polymerized at 105 ** for 7 hours, 
carrying out nitrogen bubbling of 385 g of butyl acrylate, 15 g of methyl methacrylate 
dimethoxy silyl propyl, and 6 g of the azobisisobutyronitrile in 1L flask. Poly (acrylic acid-n- 
butyl) which has crosslinkable silyl groups was obtained by distilling off toluene. Viscosity of 
this polymer was 74 Pa-s, by GPC measurement (mobile phase chloroform, polystyrene 
conversion), a number average molecular weight was 8500 and molecular weight distribution 
was 2.47. The number of a hydroxyl group of an average per one molecule of polymers for 
which it asked from ^ H-NMR analysis was 1.40 pieces. 
(Example 1 of reference composition) 

The hexacyanocobalt acid zinc-glyme complex 0.04g, a THF solution of 2.0 g of dipropylene 
glycol, and 9.6 g of propylene oxide were added to synthetic autoclave of hydroxyl group end 
polypropylene oxide , and it was made to react to it at 76 ** under a nitrogen atmosphere. 145.2 
g of propylene oxide was added to the system of reaction after that. An unreacted monomer 
and a solvent were collected and refined and 150 g of oily matters were obtained. Output 
showed a single peak by GPC analysis, and molecular weight distribution (Mw/Mn) was 1.14. 
The hydroxyl value was 1 1 .8 mgKOH/g. Decompression devolatilization was carried out, after 
adding 5.8 g (30.2mmol) of methanol solution (28wt%) of sodium methoxide to 120 g of 
hydroxyl group end polypropylene oxide obtained by the synthetic above of unsaturation group 
end polypropylene oxide and making it react at 130 ** in autoclave for 1 hour. It returned under 
a nitrogen atmosphere, the allyl chloride 2.8g (36.2mmol) was added, and it was made to react 
for 2 hours. This reaction mixture was dissolved in hexane, and after carrying out adsorption 
treatment with aluminum silicate, unsaturation group end polypropylene oxide was obtained by 
carrying out decompression distilling off of the hexane. 120 g of unsaturation group end 
polypropylene oxide obtained by composition of the synthetic above of crosslinkable-silyl- 
groups end polypropylene oxide is taught to resisting pressure glass reaction vessels, It stirred 
for 30 minutes after adding 0.02 g of isopropanol solutions (what dissolved H25-g 2^^^^q ^'^'^ 
6H in 500 g of isopropanol) of chloroplatinic acid. 2.1 g (20.2mmol) of methyl 
dimethoxysilane was dropped, and it was made to react at 90 ** for 2 hours. By 
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decompressing, volatile matter content was removed and crosslinkable-silyl-groups end 
polypropylene oxide was obtained. Viscosity of this polymer was 6 Pa-s, by GPC 
measurement (mobile phase chloroform, polystyrene conversion), a number average 
molecular weight was 17300 and molecular weight distribution was 1.14. 
(Examples 1 and 2) A vinyl system polymer which has the crosslinkable silyl groups of the 
synthetic example 1, and a polyether system polymer which has the crosslinkable silyl groups 
of the example 1 of reference composition were mixed at a rate shown in Table 1, and 
viscosity was measured. To this mixture 100 weight section, stirring mixing of water 1 weight 
section and the dibutyltin JIMETOKI side 1 weight section was carried out, and it slushed into a 
2-mm-thick piece frame. It defoamed at a room temperature using a vacuum drier, and a sheet 
of a rubber-like hardened material was obtained by making it harden for three days at 50 **. It 
asked for a gel fraction by toluene extraction. 2 (1/3) item type dumbbell specimen was pierced 
from a rubber-like hardened material slieet, and it examined by having pulled using an 
autograph, and was extended at the time of intensity (Tb) and a fracture at the time of stress 
(M50) and a fracture at the time of 50% extension, and (Eb) was measured (200 mm/min). A 
wafer was clipped from a rubber-like hardened material sheet, and it put into a sunshine 
weatherometer. A state after 60-hour progress was observed (accelerated weathering 
resistance). A result was shown in Table 1. 

(Comparative examples 1 and 2) Instead of a polymer obtained in the synthetic example 1, a 
polymer obtained in the example 1 of comparison composition was used, and also physical 
properties were measured like Examples 1 and 2. A result was doubled and it was shown in 
Table 1. 

(Comparative example 3) Instead of mixing a vinyl system polymer of the synthetic example 1, 
and a polyether system polymer of the example 1 of reference composition, polyether system 
polymer 100 weight section of the example 1 of reference composition was used, and also 
physical properties were measured like Examples 1 and 2. A result was doubled and it was 
shown in Table 1. 

(Reference examples 1 and 2) Instead of mixing a vinyl system polymer of the synthetic 
example 1 , and a polyether system polymer of the example 1 of reference composition, vinyl 
system polymer [ of the synthetic example 1 ] and vinyl system polymer of example 1 of 
comparison composition 100 weight section was used, and also physical properties were 
measured like Examples 1 and 2. A result was doubled and it was shown in Table 1. 
[0056] 
[Table 1] 
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[0057]Weatherability improved by blending a polymer of the synthetic example 1 to a polymer 
of the example 1 of reference composition. Even if the polymer of the synthetic example 1 was 
[ a number average molecular weight ] more expensive, a hardened material are 
hypoviscosity, and a direction where mixed liquor also used a polymer of the synthetic 
example 1 is hypoviscosity from a thing using a polymer of the example 1 of comparison 
composition, and higher moreover than a polymer of the example 1 of comparison composition 
for gel was obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The following two ingredients: A hardenability constituent which uses as an essential 
ingredient a vinyl system polymer which has at least one crosslinkable silyl groups shown by 
(I) general formula (1), and a polyether system polymer which has at least one crosslinkable 
silyl groups shown by (II) general formula (1). 
-[Si(R^2.t,(Y)t,Ol^-Si(R2)3.3(Y)^(1) 

{Each of and among a formula An alkyi group of the carbon numbers 1-20, An aryl 
group of the carbon numbers 6-20, an aralkyi group of the carbon numbers 7-20, or (R') ^SiO - 

(R' is a univalent hydrocarbon group of the carbon numbers 1-20, and) three R' being the 
same and differing ~ **** ~ when the Tori ORGANO siloxy group shown is shown and R^ or 
two or more R^ exist, they may be the same and may differ. When Y shows a hydroxyl group 
or a hydrolytic basis and two or more Y exists, they may be the same and may differ, a shows 
0, 1, 2, or 3, and b shows 0, 1, or 2. m is an integer of 0-19. However, it shall satisfy that it is 
a+mb>=1. } 

[Claim 2](l) The hardenability constituent according to claim 1 whose ratio of weight average 
molecular weight and a number average molecular weight which were measured with gel 
permeation chromatography of a vinyl system polymer of an ingredient is less than 1.8. 
[Claim 3](l) A vinyl system polymer of an ingredient is a hardenability constituent given in any 1 
paragraph among claims 1-2 which are acrylic (meta) polymers. 
[Claim 4](l) It is a hardenability constituent given in any 1 paragraph among claims 1-3, 
wherein a manufacturing method of a vinyl system polymer of an ingredient is a living-radical- 
polymerization method. 

[Claim 5](l) It is a hardenability constituent given in any 1 paragraph among claims 1-4, 
wherein a manufacturing method of a vinyl system polymer of an ingredient is the atomic move 
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RAJIRARU polymerizing metliod. 

[Claim 6](l) It is a hardenability constituent given in any 1 paragraph among claims 1-5 which 
have the crosslinkable silyl groups shown by a general formula (1) of an ingredient in at least 
one molecular chain terminals. 

[Claim 7](l) A process:(1) organic halogenated compound of the following [ polymer/ which 
has at least one crosslinkable silyl groups shown by a general formula (1) of an ingredient/ 
vinyl system ], Or a vinyl system polymer which has halogen at the end by using a sulfonyl 
halide compound as an initiator and carrying out the radical polymerization of the vinyl system 
monomer by making a transition metal complex into a catalyst is manufactured, (2) By making 
a oxy anion which has an alkenyl group react, and replacing halogen. It is a hardenability 
constituent given in any 1 paragraph among claims 1-6 which are the polymers obtained by; to 
which a hydrosilane compound which has the crosslinkable silyl groups which manufactures a 
vinyl system polymer which has an alkenyl group at the end, and is shown by (3) general 
formulas (1) is made to react. 

[Claim 8](l) By polymerizing by a living-radical-polymerization method, a vinyl system polymer 
which has the crosslinkable silyl groups shown by a general formula (1) of an ingredient the 
following process:(1) vinyl system monomers, Manufacture a vinyl system polymer and a vinyl 
system polymer which has an alkenyl group at the end by making a compound which (2) 
Continues and has at least two low alkenyl groups of polymerization nature react is 
manufactured. It is a hardenability constituent given in any 1 paragraph among claims 1-6 
which are the polymers obtained by; changed into a silyl group content substituent by making a 
hydrosilane compound which has the crosslinkable silyl groups which shows an end alkenyl 
group by the general formula 1 react. 

[Claim 9](ll) A polyether system polymer of an ingredient is a hardenability constituent given in 
any 1 paragraph among claims 1-8 which are polypropylene oxide intrinsically. 
[Claim 10]A sealing material using a hardenability constituent given in any 1 paragraph among 
claims 1-9. 

[Claim 1 1]A binder using a hardenability constituent given in any 1 paragraph among claims 1- 
10. 



[Translation done.] 
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